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(a) represents, guarantees, or warrants to any third party, either expressly or by implication: (i)
the accuracy, completeness, or usefulness of; (ii) the intellectual or other property rights of any
person or party in; or (iii) the merchantability, safety, or fitness for purpose of; any information,

product, or process disclosed, described, or recommended in this document,

(b) assumes any liability of any kind arising in any way out of the use by pé#niy of any
information, product, or process disclosed, described, or recommended in this document, or any
liability arising out of reliance by a third party upon any information, statements, or
recommendations contained in this document.
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recommended in this document, they do so entirely at their own risk.
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employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatdugt, or process disclosed,
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Forward Looking Statements

ECOtality, Inc. (NASDAQ:ECTY), headquartered in San Francisco, CA, is a leader in clean electric
transportation and storage technologies. Raikscontained in this documennay contain forwarel

looking statements within the meding of Setion 27A of the Securities Act @933, as amended, and

Section21E of the Securities Exchange Act of 1934, as amended. All fdog&ndg statements are

inherently uncertain, as they are based on current expectations and assumptions cogdeituire

events or future performance of the Company. Readers are cautioned not to place undue reliance on

these forwardlooking statements, which are only predictions and speak only of the date hereof. In

evaluatng such statements, prospectiusers ofthis information should review carefully various risks

and wcertainties identified inthiR 2 OdzYy Sy i I yR GKS YIFGGSNBR aidl §4SR Ay
NA&Ala YR dzyOSNIFAYyGASE O2dz R OFdzaS (Ks® /2YLI yeQa
indicated in the forwardooking statements.
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Acronyms

AC Alternating Current
AMI Advanced Metering Infrastructure
ARRA  American Reinvestment and Recovery Act

BEV BatteryElectric Vehiclevehiclepowered 100% by the battery energy storagyestem
available orboard the vehicle

CCID Charge Current Interrupting Device
DC Direct Current

DCFC  Level 2 DC Fast Charger

DOE U.S. Department of Energy

DR Demand Response

EE Energy Efficiency

EPRI Electric Power Research Institute
EV Electric Vehicle

EREV  Extended Range Electric Vehigleee PHEV

EVSE Electric Vehicle Supply Equipmergquipment that provide for thetransferof energy
between electric utility poweandan electric vehicle

GIS Geographic Information Systems
HAN Home Area Network

ICE Internalcombustionengine

ISO Independent System Operators

IWC Infrastructure Working Council

kw Kilowatts. A measurement of electric power. Used to denote the power an electrical circuit

can deliver to a battery.

kwh Kilowatt hours. A measuremertf total electricalenergy useaver time Used to denote the
capacity of an EV battery.

LEED  Leadership in Energy & Environmental Desigrinternationallyrecognized green
building certification system

NEC National Electric Codepart of the National Fire Code series establishethieyNational Fire
Protection Association (NFPA) as NFPA 70. Theddi{esthe requirements for safe
electrical installations into a single, standardized source

NEMA  National Electrical Manufacturers Associati@evelops standards for electrical protiic

NHTS  National Household Travel Survey
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Original Equipment Manufacturerin this document, this term refers to automobile
manufacturers.

Plugin Hybrid Electric Vehiclevehicle utilizingpoth a battery and an internal combustion
engine (ICE)owered by either gasoline or diesel

Point of Sale
Range Extended Electric Vehiglsee PHEV.

RealTime Pricing; a concept for future use whereby utility pricing is provided to assist a
customer in selecting the lowest cost charge.

Society of Automotivé&Engineers.Sandards development organizatidar the engineeringof
poweredvehicles

Time of Use an incentivebased electrical rate established by an electric utility, intended to
balance the load by encourage energy use duringpeak times.

United States Green Building Council

Vehicle to Grid a concept that allows the energy storage in electric vehicles to be used to
support the electrical griduring peak electrical loads.

VoltageAlternating CurrentPublic utilities generallyrovide electricity in an alternating
current, which allows high incoming voltage to be changed by a transformer to the lower
voltage required for consumer use.

Miles by Vehicle
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1 Introduction

The development of a public charging infrastructure is critical to the sgaokelectric vehicles
(EVs). Public education is merging with electric vehicle introduction and public policy to create
an enthusiastic framework for the lodgeld dream of electrified, privatase transportation.

ECOtality, Inc. (NASDAQ: ECTY), heatdgadrin San Francisco, California, is a leader in clean
electric transportation and storage technologies. Its subsidiary, Electric Transportation
Engineering Corporation (eTec) dba ECOtality North America (ECOtality), is the leading installer
and providerof charging infrastructure for EVs. ECOtality has been involved in every major EV
or plugin electric vehicle (PHEV) initiative to date in North America and is currently working

with major automotive manufacturers, utilities, the U.S. Department of En@P@E), state and
municipal governments, and international research institutes to implement and expand the
presence of this technology for a greener future.

9/ hidlFtAdGe RSAAIYSR IyR OdzZNNByuafte YlylF3asa (KS
the EV Project. With a budget of over $230 million, the EV Project will deploy and study Level 2
alternating current (AC) electric vehicle supply equipment (EVSE) stations for residential use,

Level 2 AC EVSE stations for commercial and Level 2 direct di€®rfiast charge (DCFC)

stations representing thousands of field asseit#ljzed in concert with the deployment of

bAaaly [9! Cu @OSKAOftSAa YR [/ KSONRESGH x2f0 OSKA

The EV Project is a pubpcivate partnership administered by the DOE through a federal
stimulus grant, made possible by the American Recovery and Reinvestment Act (ARRA) and by
the private investment of ECOtality and its partners.

The EV Project is an infrastructure study. The EV Project will deliver to ECOtality, the
Government and the gemal public a wealth of directhapplicable technical and professional
experience for jumpstarting regional EV adoption and replicating business models that lead to
sustainable, markebased charge infrastructures.

The EV MicreClimate process starts witlhé development oEV Charging Infrastructure
Deployment Guidelings organize and drive the preparations for this infrastructure. With
significant input from local stakeholders, this foundation paves the way for arbomge plan.

This document examindgke potential maturation of the EV market and EV infrastructure over
the long term. It is difficult to achieve consensus on leergn plans due to unknowns in the
economy, transportation issues, technological advances, human behavior, and related costs.
However, there is wide acceptance that EVs are in fact a growing force in automotive
transportation, and EV penetration is fully expected to achieve a significant market share within
the next 10 years.

9/24/2010 1
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The actions of local communities will have an impacEdhmarket sharelhisLongRange EV
Infrastructure Plan for Western Oregprovides a review of the current behavior of vehicle
operators and industry projections of EV sales as a means of understanding the expected EV
population in the Western Oregon arég the year 2020. The projected EV population will
require the EV infrastructure to support and encourage further increases in market share. This
Plan seeks to uncover the quantities and locations of pukdichilable charging systems that

will do just hat.

ECOtalitys partnering with Nissan North Amerjdaeneral Motorsand several other
companiedo deploy up t05,700 zereemission electric vehiclgdlissan LEAR2,600 Extended
Range Electric Vehicles (Chevrolet Valtgthousands otharging sygms to supporthem, in
private and public locationis strategic markets isixstates: Arizona, Californi@regon
TennesseeTexasand Washington.

The EV Project will collect and analyze data to characterize vehicle use in diverse topographic
and clinmatic conditions, evaluate the effectiveness of charge infrastructure, and conduct trials
of various revenue systems for commercial and public charge infrastructure. The ultimate goal
of the EV Project is to take the lessons learned from the deploymeihiesktfirst8,300EVs,

and the charging infrastructure supporting them, to enable the streamlined deployment of the
next five million EVs.

¢CKS 9+ tNRB2SO(G LINRPGARSA | alGFNIAYy3 dame i AY
goals. It cannot by itdecomplete the necessary infrastructure, but the leragnge plan will

provide the guidance for planning this infrastructure growth and focusing on the near term for
locating EV Project resources.

This longrange plan starts isection 2y lookingat driver behavior as revealed by national
surveysinformation specific to Western Oregon is also includeértain behavior patterns that
run counter to common thought about EVs help inform the discussions in the following
sections.

Before the discussion on lating charging systems can begin, the expected market penetration
of EVs into this region needs to be understood. That penetration is built upon national
projections described in Section 3.

The penetration of EVs into the market is tied to the availgbdftpublicly available charging
infrastructure. EV drivers must be assured that they will be able to complete their daily travel
needs without fully depleting their battery. Likewise, the availability of charging infrastructure
is tied to thenumberof E\6 on the road. Businesses are unlikely to install charging stations
unless there ar&Vs to use them. EVBBjections and their methods are discussed in Section
4.

Section 5 projects the expansion of EV and EVSE use in Western Oregon based on theé projecte
national growth of EV and EVSE.

9/24/2010 2
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The planning fothe DG=Cis quite different from the balance of the infrastructure but is
integral to it. Section 6 is devoted to BC

Having been informed by all these factors, the detailed discussion on where antb leoywand

the development of the charging infrastructure can begin. Section 7 develops the approach and
plan to accomplish this in Western Oregon. Input from local stakeholders and prior work on
these topics provides the support for the plan. By underdiag the characteristics of EVs and

the capabilities of the charging systems along with driver demographics, an effective plan for
wise deployment of available resources is possible. That is the goal of this document.

9/24/2010 3
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2 Driver Behaviorg National Householdl'ravel Survey

¢CKS blraA2ylf | 2dzaSK2f R ¢NI} @St { dzNBSe obl ¢{v a
Data are collected on daily trips taken in al3ur period, providing a better understanding of

travel behavior. In this survey, respondents arkemkto complete a diary of their travel for a

24-hour period. The survey specifies a trip date and the diary starts at 4 a.m. on that date, even

if it is an unusual travel day for the respondent. This date can be any day of the week, including
weekend daysThe diary then continues through the destinations reached by the respondent

during that day. As noted in Section 2.3 below, these destinations fall into several categories,
AyOfdzZRAY3 a1l 2YS3z¢ aAyOS REFEAfT & GNI @St 3ASYSNI

2.1 Daily Trips All Venhicles

The following figures present data provided in the NHTS 2009 survey information. Comparisons
are drawn from the initial survey in 1969 through the most recent NHTS survey in 2009. Figure
2-1 shows the average number of daily e trips for all types of vehicles. Since a trip would
generally involvéravelfrom home to destination and back home, the minimum response

would be about two. (Note, some may have started away from home and traveled home, only
resulting in one trip.Pverall, the total vehicle miles traveled on a daily basis appears to have
leveled off since 1995.

NHTS Daily Vehicle Trips -
All Vehicle Types

3.8

3.6
3.4 _—— ____

= 3 /
© 28
: /
Z 26 /
A —
2.2
2 1 1 1 1 1
1969 1977 1983 1990 1995 2001 2009

NHTS Surveys

Figure2-1: Average Daily Vehicle Trips for All Types of Vehicles
FromNHTS Surveys Conducted Since 1969

9/24/2010 4
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The average vehicle trip length for all vehicle types continues an upward,@srghown in
Figure 2.2.

NHTS Avg Vehicle Trip Length-
All Vehicle Types

10.5
10 P

9.: /
8.5 /.ﬁ

8 \
7.5

7 T T T T T
1969 1977 1983 1990 1995 2001 2009

NHTS Suneys

Miles

—

Figure2-2: Average Vehicle Trip Lengths fotlAypes of Vehicles
FromNHTS Surveys Conducted Sii€69

Combining these two averages indicatkat average daily travel is approximately 35 miles,
well within the range of neaterm EVs. The daily travel required by individuals will be a factor
in their decision to obtain an EV. Because these are averagel lengths and numbers of trips,
many can be longer. Publiedyailable charging stations may be a factor in this decision.

2.2 Daily Trips by Car

The 2009 average weekday daily vehicle miles traveled by cars was 31.14 miles. For the daily
trips by car, gure 24 identifies the percerageof trips for each of ten purpose categories.

Other than the trips home, the single most common purpose of the car is to go shopping or run
errands, followed by work and social activities. When this information is cordbirith that of

the average number of trips per day, it shows that most drivers make several stops per day.
Driving to and from work also generally involves a side trip and stops along the way. Errands
may also include a stop for school. Destinations fopstbecome important in the evaluation

of charge infrastructure developed later. Intuition might suggest that charging infrastructure at
home and work would be sufficient, but these data indicate otherwise.

9/24/2010 5
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NHTS Trip Purpose
by Car
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Figure2-3: Percentage of Daily Car Trips by Purp@ddHTS 2009

NHTS Vehicle Trip Length by Car
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Figure2-4: Vehick Trip Length by Car by Purpog®&HTS 2009

Distances traveled to and from work are not necessarily the longest aikshton a daily basis.
The data show that drivers are willing to travel further distances for social or recreational
activities or other trips of importance. This would make the charging infrastructure at these
destination points at least as important, apérhaps more important, than work locations.

9/24/2010 6
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2.3 Vehicle Information

Figure 25 identifiesthe two-vehicle householédsthe most common, with an equal percentage

of households having one or three vehicles. As will be seen later, it is expected that households
that will own an EV likely will have two or more vehicles. Approximately 80% of the overall
population of the United States would fit that profile.

NHTS Number of Vehicles per Household

45

s N\

[/ \

20 ‘/ \

15 \

10

Percent of Total

Number of Vehicles

Figure2-5: Numbers of Vehicles per HousehotdNHTS 200

2.4 Other Factors

A sgnificantpercentageof vehicle traffic during peak travel times of dayot work-related
travel. As seeim Figure 24, shopping and errands hold a greater percentage of car trips than
work. While the 2009 datare not available spafically on this topic, this is similar to that
reported in the 2001 data set.

The amount of tavel for nonwork purposes, including shopping, errands, and social and
recreational activities, is growing faster than work travel. Growth in these kindgosfisr
expected to outpace growth in commuting in the coming decddes.

1 NHTS Briefcongestion: NoiVork Trips in Peak Travel TimesS. Department of Trapertation, Federal
Highway Administrationyww.nhts.ornl.orgApril 2007.
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This again supports the suggestion that workplace charging may not be as important as had
been expected. In addition to this trend, a number of workers stop to shop, including getting
coffee or a meal, during the commute. Commuters stop for a variety of reasons, such as to drop
off children at school or to stop at the grocery store on the way home from work:IReal
examples show that trip chaining is often a response to the presinesrk and home. But

the data also show that some of the growth in trip chaining has been to grab a coffee or meal
(the ¢Starbucks effe@), activities that historically were done at home and did not generate a

trip.

The overall growth in travel for shpmg, family errands, and social and recreational purposes
reflects the busy lives and rising affluence of the traveling public. The growth #wadatravel
not only is adding to the peak periods, but also is expanding congested conditions into the
shoubers of the peak and the midday. See Figufe 2

m Home-to-Work mwWork-to-Home L

Meal/Coff

Serv Pass

Soc/Rec

Gas

Shop

Fam/Pers

0% 10% 20% 30% 40%

Figure2-6: Non-Work Trips at Peak PeriodsNHTS 2004

In 2009, about one out of six vehicle trips used an interstate highway for part or all of a trip
during an average weekday. About 44% were going to or from work, but 56% were traveling for
other reasons. Trips involving the interstate are almost three times longer than otheKtrips
nearly 28 miles on average, compared to just 10 miles for other estnipk.

2 ibid
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These results suggest that the availability of EV charging stations along the interstate highway
system will be important. The longer trips on the highwaypled with the desire to keefne
stops to a short duration, will increase the desiorfaster charging systemsgs Section 6).

2.5 Oregon Travel Survey

§0ldzad 2F GKS YSGNRLRt{AGFEY INBIFIQ&a fFyR dasd R

being added to major road systems, the Portland area has congested road conditions similar to
much brger urban areas like Seattle. From 1997 to 2007, congestion delay in the Portland area
increased by about 4% per year.

Oregonians rely on transit and nanotorized transportation more than most other places in

the nation. Still, most drive alone or slesa ride in an automobile to make a trip. In year 2000,
73% of Willamette Valley residents drove alone and about 12% carpooled. Oregon residents of
higherdensity neighborhoods travel by automobile 25% less than the national average.

Figure 211 below, wich was prepared using ODOT 2000 census jouimsyork datet, shows
that the majority of households in Oregon travel under 50 miles per day and 80% of households
travel less than 80 miles per dgyvithin the range of the early EVSs.

Cumulative Proportions of Metropolitan
Households by Average DVMT Mileage Range
100% —
80% —Bend

Corvallis

60%
40% EugeneSpringfield

20% — \etro

0% - —PRogueValley

10or 20or 30or 40or 50or 60or 70o0r 80or 90or 100or >100 SalemKeizer
less less less less less less less less less  less

Figure2-7: Metropolitan Area Mileage Range

3 Gregor, Brian; ODOAnalysis of Congestion and Travel Trends Reported in the 2009 Urban Mobility Study Report
July 2009

4 Alternative Fuel Infrastructure Working GrouReport of the Alternative Fuel Infrastructure Working Group
Oregon, January 2010
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In 2002, Oregonians each traveled an annual average of 9,618 miles by vehicle (VMT). That
calculates to 29 VMT per person per day. Portisfashcouver numbers are lower, with daily
distances of approximately 19 to 20 per capita VMT over the period of -200%. Howevey
increased population hdsdto more Portland metropolitan area commuters spending 30 or
more minutes traveling one way to work. For that period, average daily trfaffimajor

roadways also increased.

According to a study of Portland travel characteristics, simple commutes to work (from home to
work and then returning home) comprise about a quarter of all trips traveled. Other simple

trips taken from the home includinose to school (16%), to shopping (10%), social or
recreational (9%)and personal business (9%). Most of the complex chaining of trip purposes
occurs for noawork trips (18%¢; but over 6% is conducted during the work comnfut®ound

trip travel distarte patterns vary across the Willamette Valley and Portland,agahown in

Table 21.7

Table2-1 Average Round Trip Travel Distance of Workers Traveling to MPO

Workplace Workers Residing Workers Residing
Metropolitan Planning | Inside MPO (Average Outside MPO All Workers (Average
Organization MPO) Miles) (Average Miles) Miles)
Eugene/Springfield 10 42 18
Corvallis 7 40 19
Portland Metro 13 45 18
Salem/Keizer 8 42 17

5 Metro, A Profile of Regional Trends and Travel Characteristics in the Portland Metropolitan Region February 2007
6 James G. StrathmaKenneth J Dueker, and Judy S. Dd&figcts of household structure and selected travel
characteristics on trip chaining@ransportation 21:2315 1994; Kluwer Academic Publish&enter for Urban

Studies, School of Urban and Public Affairs, Portlana: &taiversity, Portland, OR 97207, USA

7 Brian Gregor, ODO%upplementary Information for HB 2186 MPO Greenhouse Gas Emissions Task Meeting #2
Related to Briefing on Greenhouse Gas Emissions in the Oregon Transportation\®eetmber 2009
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2.6 Summary

Most drivers make several pi$ to many different destinations on a daily basis, and the number
of those trips does not significantly change from weekday to weekend. The daily travel length
for most drivers can easily be accommodated by the-iflé range of the EVs expected to be
avalable in the near term. The daily purposes of these trips can also be accommodated by
these vehiclesTripdestinations will be an important factor in placing the publialailable
charging infrastructure, as discussed later in this document.
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3 EV Sale®rojections in the United States

Longrange planning for EV infrastructure must start with the evaluation of how many EVs are
expected to be deployed over the next ten years. This section develops a response to that

question by beginning with the types®f+ & SELISOGSR | yR Sl OK (eé&LisQa
the discussion focuses on sales of vehicles with the full speed and safety characteristics

necessary for modern highwagshot low-speed electric vehiclesvhich also have a role in

future urban mobity.

3.1 EV Types

Battery Electric Vehicle (BEV

Battery Electric Vehicles (BEVs) are powered 100% by the battemyyesterage system

available oboard the vehicle. The Nissan LEAF is an example of a BEV. Refueling the BEV is
accomplished by connection the electrical grid through a connecttirat is desigad

specifically for that purpose.

Plugin Hybrid Electric Vehicle (PHEV)

PHEVs are powered by two energy sources. The typical PHEV configuration utilizes a battery
and an internal combustion engine BCpowered by either gasoline or diesel. Manufacturers

of PHEVSs use different strategies in combining the battery and ICE. Some vehicles, such as the
Chevolet Volt, utilize the battery only for the first several mij@gth the ICE providing

generating pwer for the duration of the vehicle range. Others may use the battery power for
sustaining motion and the ICE for acceleration or higher energy demands at highway speeds.
Frequently, the vehicles employing the former strategy gain a designation suclE&2P1tb
indicate that the first 20 miles are battery only. Other terms related to PHEVs may include
Range Extended Electric Vehicle (REEV) or Extended Range Electric VehiclEHEREV).
Chevrolet Volt is an example of an EREV.

3.2 EV Batteries

Recent advanceents in battery technologies will allow EVs to compete with ICE vehicles in
performance, convenience, and co$trom an infrastructure standpoint, it is important to
consider that as battery costs are driven down over time, the auto companies will iedieas
size of the battery packs, and thus the range of electric vehicles.

1 Relative Battery Capacity
Battery size or capacity is measured in kilowatt hours (kWh). Battery capacity for electric
vehicles will range from as little as 3 kwWh to as high a3Mio &r more. Typically,
PHEVs will have smaller battery packs because they have more than one fuel source.
.9+a NXBfeé O2YLX SiSte 2y G(GKS o6FGGSNER LI O Qa
therefore require a much larger battery pack than a PHEVhisame size vehicle.
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1 Battery Charging Time
The time required to fully charge an EV battery is a function of the battery size and the
amount of electric power (measured in kilowatts (kW)) that an electrical circuit can
deliver to the battery. Larger cuds, as measured by voltage and amperage, will deliver
more kW. The common 13120 volts AC (VAC), 15 amp circuit will deliver at maximum
1.1 kW to a battery. A 22240 VAC, 40 amp circuit (similar to the circuit used for
household appliances like dryesiad ovens) will deliver at maximum 6 kW to a battery.
¢CKA& YIEAYdZY OdzNNBy G YI & 0 Sboarddabiderit SNJ f A YA (G S
management system. Tablel3provides information on several different @oad
highway speed electric vehicles, their battgrack size, and charge times at different
power levels to replenish a depleted battegassuming the onboard battery
management systems allovesch power level

Table3-1: EV Charge Times

Circuit Size and Power in kW Delivered to Battery
120 VAC, 15 120 VAC, 20 240 VAC, 40 480 VAC,
Batery Size amp amp amp 85 amp
EV Configuration (kwWh) 1.2 kW 1.6 kW 6.5 kW 60 kW
PHEV10 4 3h20m 2h30m 35m n/a
PHEV20 8 6h40m 5h 1h15m n/a
PHEWAO 16 13h20m 10h 2h30m 16 m
BEV 24 20 h 15h 3h40m 24 m
BEV 35 29h10m 21 h50m 5h20m 35m
PHE\Bus 50 n/a n/a 7h40m 50 m

Note: Power delivered tahe battery is calculated as follow€:20VAC x 12Amps X.85 eff.; R
120VAC x 16Amps x .85 eff.; AL x 32 Amps x.8F& T nynzx!/ E Ko E yp 'Y
(Limited to 60 kW maximurmutput.)

Another way to compare EVSE power levels is to consider what range extension may be
achieved during a charge period. Tabi2 Brovides a comparison based upon a vehicle
efficiency of4 miles/kWh of charge.
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Table3-2: Miles Achieved per Charge Time

Miles Achieved per Charge Time*
Circuit Size and Power in kW Delivered to Battery**
Level 1 Level 1 Level 2 Level 2 DC Fast
120 VAC, | 120VAC, 240 VAC, | 240 VAC, | 480 VAC,
15 amp 20 amp 20 amp 40 amp 85 amp
Charge Time| 1.2 kW 1.6 kW 3.3 kW 6.5 kW 60 kW
10 min 0.8 11 2.2 4.3 40
15 min 1.2 1.6 3.3 6.5 >50***
30 min 2.4 3.2 6.6 13 >50***
1 hour 4.8 6.4 13.2 26 >S5Q***

* Vehicle efficiency 4 iles/kWh
** EVSE efficiency assumed at 85%

*** Batteryis at or near full charge depending upon initial state

1 Trends in Battery Capacity
As the EV industry grows, it is fully anticipated that batteries will grow in capacity, and
thus the range of vehiclesill grow, as well. Larger capacity battery packs will require
more energy to recharge, and consequently the recharge time will be extended.
Charging systems using 110 VAC circuits will become less and less relevant and higher
kW chargersvill become moreelevant.

3.3 EV Sales Analysis

There is a high degree of uncertainty when projecting sales of conventional automobiles and
electric vehicles. Because of the economic downturn, most automotive companies are not
publishing forecasts of vehicle sales. Domestgotjne prices over the next 10 years will serve

to drive demand for more efficient vehicles, but projections are not reliable. Past trends cannot
be used to predict future sales either, due to the loss in sales volumes through the past few
years. Most autmotive original equipment manufacturers (OEMs) have announced plans for
EVs in the next few years, and the anticipated diverse vehicle inventory and subsequent out
year enhancements are expected to make EVs competitively priced, even if gasoline grices ar
in the sub$2 per gallon range. The wide range of vehicle platforms is expected to make EVs
attractive for most demographic groups. Several investment firms have made projections for
sales of electric vehiclgand these projections provide a range afgsible penetration rates.
Appendix Aprovidesdetails of these projected penetration rates. The information is
summarized in Section 3.4.
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3.3.1 BEV and PHEV

The early hybrid vehicles that entered the automotiverked were very similar to their ICE

sister modes. The failure of the EVs introduced in the 1990s led some to believe that the
consumer was not ready for a dramatic change in the driving experience. Hence, the hybrid was
developed as a way to increase gasoline mileage without requiring a dramatic dhange

customer behavior. Some of that thinking continues with the PHEV. For all types of PHEV, the
internal combustion engine will always provide the backup power, so consumers do not really
have to change their driving behavior unless they consider theligasengine to be just that: a
backup to the battery.

The BEV, on the other hand, is a dramatic departure from the ICE vehicles. The consumer will
KIFrgS (G2 0S 02yaoOAizdza 2F GUKS @OSKAOf SQa NYy3aS |
driver mug pay to the fuel gauge. However, as new BEV drivers gain confidence (partly due to

the rich EVSE infrastructure) and the vehicle range is extended with kigpacity batteries, it

will become more and more apparent that having two types of technoloatgeby and ICE, is
superfluous. For that reason, many analysts today see the PHEV as a bridge technology.

In any new market, the innovators and early adopters are willing to endure some inconvenience
for the privilege of enjoying the new technology. FoWBRhe lure is stronger than usual. All of

the benefits of electric drive vehicles toward reducing dependence on foreign oil and increasing
environmental cleanliness add to the attractiveness of the EV. For more pragmatic individuals,
the reduced cost obwnership becomes important. BEV owners will quickly adapt to the
changes that driving a fully electric vehicle require. These same reasons make the electric side
of a PHEV much more attractive than the ICE side. It is expected that the PHEV buyeauswill ad]
driving behavior to stay away from ICE operation as much as possible. This new learned
behavior will naturally lead to the realization that the ICE is not necessary. The next vehicle will
be the BEV.

On the other hand, as battery capacity increases, rfcharge times will be extended and even

at the 60 kW charge level, restoring a battery charge may exceed the wait time comfort of

some drivers. That probably will require an increase in the charging power for DC Fast Charging.
For drivers taking longips, the PHEV may still be the vehicle of choice. While projecting EV
penetration is still difficult, the first major OEM to deliver mg@seduced vehicles is offering a

BEV. In the subsequent years, many analysts believe that PHEV sales will dominzdekete

but will be overtaken by the BEV sales by the end of the decade.

Lyle Dennis, EV enthusiast and editorof@g f G ®02Y>X KIR | RA&AOdzAaAZ2Y
President of North America, and quoted him as follows.

a [ 2tgr@ demand (for) BEV coulethigher as EREV initially leads the way with
battery technology like the lithiusk 2y LI O1 Ay GKS +2f 6 XFTANRG 3
AYAGALFE 9w9+x GSOKy2f 2 3eA IS KK AaBiSSHa déli a i KS
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flows down to BEV in what will be smaller cars to carry smaller packs, that may be the
higher@2 f dzYS LI & 2@SNJ I f2y3ISNI GAYS®dE

Since Reuss is in charge of GM North America sales and marketing, his opinions are likely to
plk& | AA3IYAFTAOLYUG NBfS Ay HKS O2YLI yeQa adNF G

3.3.2 Consumers

TheEverett Rogerdiffusior’ Innovationstheory suggests that typical market penetration of
any product follows a standard distribution curve. Different segments of consumers can be
identified on this curve. To clarifiiis, he defines these terms as part lois overall theory:
Product Innovators, Early Adopters, Early Majority, Late Majaity Laggards.

1 TheProduct Innovatorare the first to try a new product. Having the newest technology
and being first is important to these consumers. They are vesture and highly
educated. Price is nosamportant as the innovation.

1 Early Adoptersre next, who again are well educated, but take a more reasoned
approach where there needs to be valassociated with the product.

1 TheEarly Majorityfollows, where theproduct is selected in a deliberate manner. It
meets specific needsnd provides the value desired.

1 TheLate Majorityfollows, who are skepticand prefer thetraditional and standard
market products.

1 Finally, theLaggardsare considered, who may neveugchase the new product or will
do so only if it becomes the only choice.

8 GM Exectorg Term BEV Demand will be greater than EREM//gm -volt.com March 2010

9 Diffusionof Innovations (Rogers 1962)
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Figure3-1: The Diffusion of Innovations According to Rogers

Deloitte suggests the Early Adopters from 2010 to 2020 will share geapbics as follows:

9 Similar to early adopters of hybrids

1 Early adoption will be concentrated around southern Califqmwizere weather and
infrastructureallow for ease of EV ownershll?o.

Deloitte suggests the Early Majority will share these demographics:

Highly concerned about foreign oil dependency, as well as environmentally conscious.

There arel.3 million men and women in the USho have the demographic
characteristics of the Early Majority segméht.

3.3.3 Automotive Manufacturer Plans

Many OEMs have annouad plans for the introduction of EVs or PHEVs in the near future. A
summary table of these plans is shownTable3-3.

10 Deloitte ResearchGaining Traction, A Customer View of Electricleiass Adoption in the US Automotive
Market, January 2010

Hibid
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Table3-3: OEM PHEV and EV Plans

All Electric | Battery Size| U.S. Target
Make Model Range (mi) (kWh) Intro. Date

Plug In Hybrid Electric Vehicles
Audi Al Sportback 31-62 2011
BYD Auto F3DM 60 2010
Fisker Karma 50 2010
Ford Escape 40 10 2012
General Motors Chevrolet Volt 40 16 2010
Hyundai Blue-Will 38 2012
Toyota Prius Plugn 12.418.6 2012
Volvo V70 31 2012
Battery Electric Vehicles
BMW ActiveE 100 2011
BYD Auto e6 205 2010
Chrysler/Fiat Fiat 500 100 2012
Coda Automotive Coda Sedan 90-120 2010

Smart ED 72-90 2012
Daimler

Mercedes Benz BeZero 120 35 2010 low vol.

Focus 100 2011
Ford Transit Connect 100 2010

Tourneo Connect 100 21 2011
Hyundai i10 Electric 100 16 2012
Mitsubishi iIMIEV 100 16 2010
Nissan LEAF 100 24 2010
Rolls Royce Electric Phantom 2010
SAIC Roewe 750 125 2012

Roadster 220 56 For sale now
Tesla Motors

Model S 160, 230, 300 2011
Th!nk City 113 2010
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There remains a strong push to bring EVs and PHEVs to market in the near future. The table
above also provides valuable information on the range of veittiat have been announced.
Note that the range figures are published by the OEM and can vary dramatically with driver
behavior and climatic and geographic conditions.

3.4 EV Sales Projections

As noted in the introduction to this section, projections of EVateation into the market are

difficult to obtain. The vehicle manufacturers are not releasing their information to the public,
20KSNI 0KIy LISNKIFLEA (KS ySEG &SI Nna F2NBOlFado
partly be resolved by the infrastcture, but public policy and incentives will go a long way to

promote or detract from that acceptance. Appendix A explores the current projections worthy

of note, along with ECOtalithtAQa LINP 2SOl A2ya (2 RS@St2L) GKS &l

ECOtalityNA strongly suggests that this is a conservative projection and should be considered
the base for specific planning, with more rapid adoption being highly likely. EV penetration
above this minimum would provide additional incentive and demand for incre&S#&E
deployment Figure 2 shows this plan in annual sales, as well as cumulative sales. By 2020, a
total of almost 2.5 million EVs will be in service.

Projected EV Sales in the United States

600,000 3,000,000
500,000 + 2,500,000
400,000 + 2,000,000 @
4 ©
Q
: 7
0 >
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(@]
200,000 + 1,000,000
100,000 + 500,000
0 Jll-—'III/;//|II// )
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Figure3-2: Projected EV Sales in the United States
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3.5 EVs as Part of the Overall Vehicle Mix

The automotive market in the United States has been extremely slow during this economic
downturn. Incentives have helped spark sales, but fteem predictions are still below average
growth. While few are willing tonake projections of sales, most suggest that car sales will start
recovering in 2011 or 2012. EVs will contribute to the overall mix of vehicles, as shown in Figure
3-3. By 2020, these EV sales will account for 3.1 to 5.6% of total new car sales.

The toll number of passenger cars in the United States in 2007 was 135,932,98@.2.5
million cumulative EVs expected in 2020 will remain a small fraction of the total number of
vehicles. However, the increasing penetration rate for EVs, coupled with timement of the
older ICE vehicles, will maintain a positive upward trend.

Historical and Projected
US Annual Car Sales
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18,000,000
16,000,000 — — .".“I:
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Figure3-3: US Annual Car Sales

3.6 Fleet Vehicles

Fleet managers will have a variety of options when selecting an EV for their pargdse

capabilities of the BEV and PHEV will be widely known, and vehicles can be quickly tailored for
the intended vehicle mission. The range of the vehicle/battery combination required by the
GSKAOf SQa YAaaArzy ftA]1Ste edthefusageSsihighiovarighe, ai K S
PHEV may be selected. BEVs may be chosen when specifically counting on recharging between
trips.

12 National Transportation Statistics, Tabla1: Number of U.S. Aircraft, Vehicles, Vessels, and Other Conveyances
www.bts.gov March 2010
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Fleet managers are likely to be quite creative in managing their fleets, including maintaining an
inventory of varyingange vehicles and providing computer programs to manage the vehicle by
mission. These tools will ease the transitmfrfleets to EVs.

Projections of EVs selected as fleet vehicles are generally included in the total EV numbers. The
percentage of fleet vehles is expected to be higher in the early years as governmental

agencies, utilities, and other major vehicle purchasers adopt EVs to encourage their growth. At
the end of 2008, there were a total of 4,882,000 cars in government, utility, and private fleets

in the United State$® That accounts for about 3.6% of the total vehicle population at that

time.

TheAmericanRecovery and Reinvestment Act (ARRA) of #claded $300 million to acquire
electric vehicles for the federal vehicle fleet. This grant money is intended to assist in the early
transition to EVs in fleet applications.

13 Bysiness Ekt, 2009 Fact Book Stats, www.businessfleet.com
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4 EVSE Sales Projections in the tddiStates

For EVs to succeed, they must provide a comfortable, convenient, and reliable transportation
experience. Unless a rich charge infrastructure is in place prior to vehicle launch, EV owners will

not be able to comfortably travel without experieyc G NJ y3S | yEASG&¢ GKI G
will run out of energypefore reaching a charge;2 NB O2 NNB OiG.t & OFff SR &9+

EVSBystemsrovide for the safe transfer of energy between the electric utility power supply

and the electric vehicle. PHEVsan® + & NXBIljdzZANBE GKS 9+{9 Ay 2NRSNJ
board battery. With the penetration of EVs into the automotive market, a corresponding

penetration of this charging equipment will be required. This section identifies the equipment

that will be avdable and probable penetration numbers over the next decade.

During the 1990s, there was no consensus on EV inlet and connector design. Both conductive
and inductive types of connectors were designed and in both cases, different designs of each
type wereprovided by automakers. At the present time, however, the Society of Automotive
Engineers (SAE) has agreed that all vehicles produced by automakers in the United States will
conform to a single connector design, known ast&72 Standardf

L B |
Figure4-1: J1772 Connector Figured-2: J1772 Inlet (right side)

The J1772onnectorand EV inlet will be used for both Level 1 and 2 charging lasls,
described béow.

14 While the J1772 Standard will be utilized by all automakers in the United States, it is not necessarily the
standard that will be used in other countries. This standard is the subject of a harmonizaijentprith the
Canadian Codes. A common connector is also the goal of European, Asian, and North American designers.
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In 1991, the Infrastructure Working Council (IWC) was formed by the Electric Power Research
Institute (EPRI) to establish consensus on several aspects of EV charging. Level 1, Level 2, and
Level 3 charging levels were defined by the IWC, along thwtltdrresponding functionality

requirements and safety systems. Since that time, the term Level 3 has been superseded by
Y2NBE RSAONRLIIAGS GSNXYAT a5/ Claid [/ KFENBAYy3IE Aa

The Level 1 method es a standard 120 VA€anch circuit, whiclis the lowest common
voltage level found in both residential and commercial buildings. Typical voltage ratings can be
from 110¢ 120 volts AC. Typical amp ratings for these receptacles are 15 or 20 amps.

[ SOSt H Ad TFSYSNIffeéO2yRARENBRSHALRE ¥K8 K& RN,
both private and publichavailable facilities, specifying a singlease branch circuit with typical

voltage ratings from 22¢ 240 VACThe J1772 approved connector allows for current as high as

80 amps AC (100w rated circuit); however, current amperage levels that high are rare. A

more typical rating would be 40 amps AC, which allows a maximum current of 32 amps; or as

another example, 20 amps AC, which in turn allows a maximum current of 16 amps. This

provides approximately 6.&W or 3.3 kW charge powgtespectivelywith a 240 VAC circuit.

See Table-3 for typical recharge times at these levels.

Because charge times can be very long at Level 1 (see Taplendny EV owners will be more

interested in Leve? charging at home and in publiedyailable locations. Some EV

manufacturers suggest their Levetdrd setshould be used only during unusual circumstances

when Level 2 EVSE is not available, such as when parked overnight a2 agngrS N & K2 YS® |
the BV battery gains in energy density with longer range on battery only, the effectiveness of

the Level 1 equipment for battery recharge will lessen and greater emphasis will be given to

Level 2 and DC Fast Charging.

DC Fast Charging is for commercial andipwpplications and is intended to perform in a

manner similar to a commercial gasoline service stafiothat recharge is rapid. Typically, DC

Fast Charging would provide a 50% recharge in 10 to 15 minutes. DC Fast Charging typically
usesanofboard K F NASNJ (12 LINRGARS GKS |/ -bbazdbditery O2 y @S NJ
management system controls the dfbard charger to deliver DC directly to the battery.
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4.1 Level 2 Charging

The deployment of Level 2 Charging will occur in the residential, fleethenanal, public, and
workplace/employer areas.

4.1.1 Residential

Electric utilities are tasked with providing sufficient and reliable energy. One of the challenges

to be overcome is the uneven nature of daily and seasonal power usage. As demand for
electricity \aries throughout the day, the utility is required to add or subtract power generators

to keep up. It would be more economical for utilities to reduce the peaks and fill in the valleys

of this curve. Utilities have various strategies to assist in this @ued.such strategy is to use

Time of Use (TOU) rates. For a BEV (and some PHEV owners who choose the utility time of use
rates), the preferred method of residential charging will be Level 2 (240VAC/pihgse

power) in order to provide the EV owner a semable charge time and to also allow the local
dziAfAGe GKS lToAfAle (2 akKATG t2FR a ySoSaal N
full charge by morning. For other PHEV owners, a dedicated Level 1 circuit may adequately
YSSi K Shaying/nSadd &

BEV owners who have tloption of Level 2 charging at work or in public areas may tivad
the vehicle battery remains at a higher chargeeaninghome charging time is not a concern
and Level 1 will suffice. See Figuri tr relativebattery sizes and estimated recharge times.

Even spthe EV owner will want the convenience of a rapid recharge of their vehicle battery at
home, whether the vehicle is a BEV or PHEV. Deloitte research finds that only 17% of
consumers are willing to chargem home when it takes eight hours for the recharge. Twice as
many found home charging acceptable when the recharge required four hours. Many
consumers will desire recharging to occur as fast as refilling the gasoline tank on an internal
combustion vehile, whichgets into the range of the DC F&hargingliscussed in Section 6.
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Figure4-3: Preferences for Home Charging Duratién
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advantage for the owner is that most electric utilities that offerp#ak or EV special rates
reduce their rates in the evening so vehicle charging can occur during tpeaif lowercost
hours. Some electric utilities, however, designtite off-peak hours as 10 p.m. to 6 a.m., which
is only eight hours. Again, the advantage of charging in less than the eight hours is evident.

Studies show that if all of the EV owners in a single neighborhood were to all set their EVSE to
start when the d¢f-peak time starts, the resulting spike could be substantial, which could
potentially cause issudser the electric utility When electric utilities begin to offer demand
reduction programs to their customers and seek to balance loads for neighborhaaas, n
strategies probably will emerge, including rotating the charge times among neighborhoods
powered off the same transformer. At the same time, the increasing vehicle battery capacity
will require longer recharge times. (See also Appendix B.) EVSE witbrige capable of

delivering a recharge in much less than the eight hours available-peak times.

In the next few years, incentive programs and consumer demographics will favor more Level 2
home installations. However, a significant number of pedipke in residences where a home
charger may not be feasibteas an example, apartments or older urban neighborhoods with
limited off-street parking. It is estimated that by 2020, the percentage of EV drivers with home
Level 2 EVSE will be about 50% bE® adopters.

15 Deloitte ResearctGaining Traction, A Customer View of Electric Vehicle Mass Adoption in the US Automotive
Market, January 2010
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4.1.2 Fleet

As noted in Section 3, fleet managers will have a variety of vehicles from which to choose. For

t1 9+ dzZaSNBRI YIFIEAYATAYy3I (KS @GSKAOf SQa (NI @St
be more economical and have less impagtthe environment. Consequently, the EVSE chosen

will be sized for the recharge required by the vehicle mission. EVSE can easily be shared

between vehicles, so some vehicles are charging while others are on the roadfl&eime

managersmay desie a mixof a few DCFLwith a larger number of Level 2 EVSE.

Fleet operations that currently provide a vehicle route in the morning and one in the afternoon
likely will require one EVSE per vehicle to allow recharge at noon. Fpeakndemand

resulting from thismay encourage managers to either change the route timing or select
vehicles with greater range. Either way, managers will find ways to complete the mission with
the least impact on electric and equipment costs. Maintaining low costs will likely result in
fewer EVSE than vehicles.

Fleet managers are likely to rely on their own EVSE for the recharge of battaties than
depend upon the network of publicigvailable EVSE. Publialyailable EVSE may not be vacant
when needed or in a location suitable filve mission of the vehicle.

Fleet vehicles may include employer fleets where the EVs are purchased for the use of select
employees. In these cases, the employer will determine whether an EVSE is installed at the
SYLX 288SQa K2YSZI I (UsdioktBe canany EViwbuld SKEly eldWprivatdl K &
use of the EV, and thus the use of publalilable EVSE, as well as the home base equipment.

It is expected that fleet managers will find ways to charge more than one vehicle from a single
EVSE througfeet vehicle rotations or staggered shift starts. Overall it is estimated that the
population of Level 2 EVSE in fleet applications will be approximately 67% that of the EVs.

4.1.3 Commercial EVSE

G/ 2YYSNOAFE 9+x{9¢é¢ NBTSNA Gotvned lgcatdrs (oth#frthabS R Ay N
residences) that are publicly available. Like residential equipment, EVSE in these locations will

focus on Level 2 and DC Fast Charging. Level 1 EVSE will become ihcheakugnt.

Locations sought for Level 2 will be s#®locations where the EV owner is likely to remain for a
substantial period of time. That means that these will be destinations for the EV driver for

GKAOK GLJzZNILI2ASTFdzE ¢ GNALIA NB YIRS® ¢KS Dbl iAzy
destinations to includ daycare, religious activities, school, medical or dental appointments,

shopping, errands, social gatherings, recreation, faoiilyersonal, transporting someone, and

meals. We could also easily add night clubs, sporting events, museums, shopping malls,
OKSFOSNARS F20SNYYSyild 2FFAOSax FGli2NySeaQ 2FFA
park for one to three hours or longer. Revenue methods will be employed for retail owners to

charge a fee for providing the charging service. As demand grows bgsatess models will

expand the population of commercial Level 2 EVSE.
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4.1.4 Public EVSE

Gt dzof AO 9x{ 9¢ NBTFSNE -Ovheddapditfalidypbbyicly avalbbleQ&k&k 2y LJ
residential equipment, EVSE in these locations will focus on Level 2 and IEBYSE will

become increasinygirrelevant. These locations will be those where the EV owner is likely to

remain for a substantial period of time, and can include government buildings, public parking

lots, curbside parking, airport visitor parking, muse) etc. Public funding would be required

to provide EVSE in these locations, and thus it is anticipated that the number of public EVSE
installations will be substantially lower than the number of commercial EVSE installations.

4.1.5 Employer

Employers and offecbuilding managers may install EVSE to encourage employees to purchase
EVs and to promote green certification of facilities. There are individuals and organizations that
predict employer or workplace charging will closely follow hdmased charging as th@imary
location for EV charging. There are a number of benefits, challeagdsjuestions for

employers who wish to provide EVSE for employee use.

4.15.1 LEED Certification and Public Relations

Installation of workplace EVSE contributes to qualificatiorLéadership in Energy &
Environmental Desig(LEED) certificatio.EED is an internationallgcognized green building
certification system, providing thirgarty verification that a building or community was
designed and built using strategies aimed at ioyding performance across all the metrics that
matter most: energy savings, water efficiency, CO2 emissions reduction, improved indoor
environmental quality, and stewardship of resources aadsitivity to their impacts.

Developed by th&).S. Green Building Council (USGBEIRED provides building owners and
operators a concise framework for identifying and implementing practical and measurable
green building design, construction, operatipaad maintenance solutics

Workplace charging provides a significant corporate and public message from management on
its environmental policy. Such a message encourages employees to consider their own use of
EVs and thus assist in the adoption of EVs in general.

4.1.5.2 Employee NeedroConvenience

Transportation studies show that mosbundtrip commutes are well within the projected range
of EVsso aside from those who may live at a significant distance or have no designated
overnight vehicle parking location (see Sectoh.5.9, workplace charginfpr most employees
is a convenience and notreecessity

16 U.S.Green Building Council,www.usgbc.org
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4.1.5.3 Employee Benefits

A question for the employer will be whether or not to provide free charging. The employer will
either charge the employee for the usétbe equipment or if providing charging at no cost,
potentially create a 1099 taxable benefit.

In both scenariosmanagement will benefit from EVSE units that are highly functjqaat of
an existing networkand have a point of sal@OS)nterface that provides the ability to collect
specific use information for each vehicle connectedodoill the driver directly for each use.

Experience has shown that if the employer provides EVSE use without charging a fee,
employees will conduct the majority dfi¢ir EV charges at the workplace rather than at home.

4.1.5.4 HowMany Units Should Be Installéd

There are three possible charging station installation scenarios: dedicated, open, and valet.
Providing dedicated Level 2 EVSE for each employee with an EV ddy lpegaome very
expensive. Few parking facilities have electrical panels that can handle the load of numerous
Level 2 EVSIBefore an electrical upgrade is required. One option for a dedicated parking
scenario is to provide Level 1 EVSE instead. If anogewpis parked for eight hours, Level 1
charging may be sufficient and this equipment is less expensive.

Providing electrical vehicle charging on an open basis will likely require that drivers move their
vehicles during the day to accommodate other drs/érat need a charge. Depending on the
location, this could be very inconvenient and will require coordination among the drivers.
Levell EVSE is not recommended for this scenario because of its very low charge return.

In downtown office buildings, valgtarking may be offered as a service by building
management. Valet parking provides an easy means to assure an employee receives a fully
charged vehicle at the end of the day. In additisaveral vehicles can be cycled through a
Level2 EVSE.

4,155 ElectricalLoad

Modern EVs will allow the driver &tart the air conditioning or heater 20 minutes before
leaving so that they have comfort on the way home without depleting the battewyill be
very convenient for people to preondition their vehicle before laang work.On a wide scale,
this can have a very negative impact on the electric, guidting on a load during peak timels.
is likely that in those locationstilities likely will incentivize companies to preclude charging
during peak load times
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4.1.5.6 Undesignated Parking

Undesignated orstreet parking may be one of the few options available for many residences
that do not have offstreet parking or do not have adequate electrical service at their parking
site. Some mulfamily dwellings do not or will nallow private charging systems or their
managers could see the EVSE as a nuisance and target for vandalistneeD&VSE is likely to
require higher maintenance because of increased exposure to traffic and vandalism.

As a result, EV enthusiasts wdbjuire alternate locations to charge their vehicles. The charging
may be accomplished at nearby Level 2 retail locations or the sa&tipC Fast chargeitsut

could also be accomplished at the workplace. Management could provide this service and
therebyincrease the number of workplace chargers. Local legislation may be enacted that
provides incentives to businesses and subsidizes the installation of workplace EVSE to
accommodate this need.

For allof these reasons, it is difficult to predict what role skplace charging will have in the

long term. It is likely that it will play a partial role in the charging of BWtsnot the significant

role thatsomepredict. The requirement to evaluate the benefits provided to employe®sus

the desire to avoigrovidingfree charging will likely require fe@ased charging at work that

will naturally limit the access to those who actually need the charge. Supply and demand then
will limit the number of EVSE statiotise employer will install. It is anticipated thpublicly
availablecharging will have a much higher impact on vehicle charging than workplace charging.

4.1.6 EVSE Requirements

The essential question raised is this: How many EVSE installations will be required to provide

the necessary infrastructure? ThissfioR 6 S @ASGSR y20G 2yte a GKS |
AYFNF a0NHZOG dzNB>X ¢6KSNBE aNAROKE AYRAOFGSa aGKIFG G
locations results in readily available charging. When the public sees that a high number of
locations are avable, they will be more receptive to entering the EV and PHEV markets. A rich
charge infrastructure is critical for a smooth transition from gas to electric and for consumer
acceptance of electric transportation.

oEven though EVs meet the daily rangeuiegments of most drivergange anxiety is
pervasive Customers want to be able to charge at home and have the convenience of

rapid charging stations (i.e., have the same experience as buyingléas)

The deployment of DCFEQuipment will be addressdin Section 6. The remainder of this
section will focus on Level 2 EVSE.

17 Deloitte ResearchGaining Traction, A Customer View of Electric Vehicle Mass Adoption in the US Automotive
Market, January 2010
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4.2 EVSE Projectiollethods

9/ hidlFtAdeQa YSUGUK2R2ft23&8 FT2NJ LINRP2SOGAy3 [ SOSt
four major factors: geographic coverage, destination planning, refgediations, and rich
infrastructure. Appendix A provides the details of these projectitdnesfour factors are

summarized below.

4.2.1 Geographic Coverage

Because the cost of owning and operating EVs will become increasingly competitive, the EVs
available by2020 will appeal to a wide demographic. This will require the available
infrastructure to expand to cover an entire metropolitan area. Outlying communities can expect
to have some local infrastructure. While the highest demand will be at destinatioresenu
additional EVSE will be required in the regions away from the city center, much in the way that
gas stations are located. That geographic coverage is likely to be provided by zones that define
the appropriate density of EVSE.

For urban planning, threeones of increasing EVSE density are projected, with the city center or
specific regional destinations having the highest density of EVSE. Total projected EVSE required
for the geographic coverage is that minimum needed to provide EV drivers assuranteethat

will not be stranded by a depleted battery anywhere in the metropolitan area.

4.2.2 Destination Planning

It was shown in the National Household Travel Survey that a significant number of trips for
personal reasons to various destinations occur every dalyeoweek. For destination planning,

the metropolitan area is canvassed to determine the number of potential destinations and the
number of EVSE that would be installed at each venue. The number of destination EVSE grows
with the demand created by the iraduction of EVs.

4.2.3 Refueling Stations

Deloitte research indicates that there is a comfort level in the public with the availability of gas
stations. Their study shows that the convenience of pubhelgilable EVSE should at a
minimum match the convenienaaf gas stations.

4.2.4 Rich Infrastructure

Analysts generally agree that the acceptance of EVs by the general public will require a readily
available EVSE infrastructure. The EV owner will be comfortable with defiseliputed Level

2 equipment. Indeed, theisibility of this equipment will encourage others to consider
purchasing an EV when they next choose a new car. In the early years of vehicle deployment,
the ratio of publiclyavailable EVSE to the number of deployed EVs likely will be much higher
than it might be in a mature market.
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Table 41 provides the cumulative calculated number of EVSE installations to be deployed in
residential, fleet, and public/commercial locations based upon the ECOtality methodology
provided in Appendix A. This infrastructusethen identified as a percentage of total EVSs.

Table4-1: ProjectedCumulative EVSEalesn the United States

Vehicles Vehicles EVSE EVSE PI::J\t/ilsc/E E\SE EVSE %

Year Fleet Residential Fleet Residential | Comnercial Total EV Total
2011 3,690 14,770 2,470 11,810 41,050 55,330| 300%
2015 26,370 420,540| 17,670 281,760 609,780 909,210| 203%
2020 86,040 2,303,860, 57,640 1,151,930 2,349,940 3,559,510 149%
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5 EV and EVSE PenetrationsifesternOregon

The nationwdle penetrations of EVs and EVSE assist in providing projections of EVs and EVSE
penetrations for Western Oregon. The early market launch of EVs into Oregon will create an
informed public and enhance the public awareness of EVs. The infrastructure proyideel

EV Project will also create more public awareness and interest. Local promotional materials,
incentives, and press releases encouraged by the OEMs and the EV Project also will increase
vehicle penetration.

National figures are used as the basis@uegon, with local population behavior taken into
consideration. The factor is increased based upon increased enthusiasm and awareness
resulting from OEM and EV Project marketing. These figures are identified later in this section.

5.1 LongRangePlan Boundaies

The planning boundary of thisongRange Plafocuses on the Portland area and Western

Oregon. The longange plan should also consider the major highway systems connecting the
Portland area to other major population centers. THedorridor is includd within this

boundary because of high interest in connecting these citieFza&3CCharging along th&)

I-84, and other corridors is discussed in Section 6. The boundary identified is shown in Figure 5
1. Note that this boundary includes remote mouimaus regions that will likely not contain

EVs. The areas are included to illustrate the generalized boundary.
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Pacific Ocean

.
"o, Oregon
/' Bound
;;_ i

Figureb-1: Western Oregon LordRange EV Plan Boundary
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This boundary is not intended to infdrat EVs will not be adopted in areas outside the
boundary, but rather that the majority of EV owners will work or live within this area. In
addition, the boundary area should be the focus of publahgilable EVSE.

5.2 Demographics

Development of the EV irdstructure should respond teegionaldemographics. Understanding

the population densities, probable EV owner demographics, operator driving behavior, existing
vehicle use, travel habits, car purchases, and population growth will help planners define what

is needed for EVSE penetration. The demographics of early adopters will be much narrower in
range than those of EV users 10 years from now. Theaphlation ofEVSE will encourage the
general public to accept the EV as an alternative to the internabction vehicleandwill
SYKIy0OS GKS 9+ 26ySNNa SELISNASYOS |yR RA&LISE
of battery charge.

5.2.1 Population

According to the Oregon Transportation Plan, about 71 percent of Oregonians live in the

Willamette ValleyA y Of dzZRAY 3 YSGNBLREAGFY t 2NIfFyR® | LILINE
population lives in the Portland metropolitan area alone. The boundary area population in 2007

6l & oZpynZcycz O2YLI NBR (2 GKS ai¥fih8 2F hNBI2
boundary includes major cities in Oreg@s shown in Table-5 below.

Table5-1 Major Population Centerg WesternOregan 2009

City Area Population
PortlandArea 1,462,300
Eugene/Springfield 226,030
SalentKeizer 228,266
Corvalis/Albany 112,000
BendRedmond 118,450
Medford/Ashland 172,593

18 ihid
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5.2.2 Education

LongRange EV Charging Infrastructure Pl

for Western Oregon

The introduction of EVs over the next ten years is expected to provide a wide range of vehicle
types and capabilities. This inventory is expected to apjeetile greater population in
promoting the adoption of EVs. Analysts project, however, that the innovators and early
adopters of EVs will have higher education degrees. Therkbomge plan should involve the
greater public, but the early years of adoptishould consider education when placing the
publicly available EVSE. Figur2 Bustrates the population percentages by zip code of adults

with bachelor degrees and advanced degrees.
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5.2.3 Vehicles

Analysts also suggest that existing hybrid vehicle users can be an early indicator of who the

innovators and early adopters of EVs will be. FiguBeshows the locations of existitnybrid
vehicles.
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Figure5-3: Total Hybrid Vehicles by Zip Code

9/24/2010 35



@E®tality

NORTH AMERICA

LongRange EV Charging Infrastructure Pl
for Western Oregon

It is also likely that EV adopters will have at least two vehicles in the household. Fjure 5
below shows locations of households witha or more vehicles.
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Figure5-4: Households with 2 or More Vehicles (1990) by Zip C8de
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5.2.4 Traffic Patterns

Significant study has already been completed on identifying traffic flows and patterns on major
freeways. Additional studies in the local metropolitan areas will be useful in identifying
potential sites for charging infrastructure.

Census data reveal a number of commuting patterns in the Willamette Valley:

1 Most Willamette Valley commuters who worketda major employment center also
lived in that center (e.g., West Metro or Salem/Keizer).

1 Thevast majority of Willamette Valley commuting between the major employment
centers occurred between these four centers in the Portland metropolitan area:
Portland West Metro, Southeast Mett@and Gresham.

1 Commuter flows from outside the Portland metropolitan area were minor compared to
flows internal to the Portland metropolitan area.

1 The number of vehicles used for commuting up #%edorridor into the Portland
metropolitan area from counties to the south was very small compared to those used
for commuting within the Portland metropolitan area. Nonetheless, Portland was the
main destination for commuters usingsF* Three times more commutdraffic was
destinedfor metropolitan Portland than left the area.

1 1-5 was not the dominat corridor for intercity commuting. When aggregating
commuters fromcommunitiesoutside of Clackamas, Multhomaéind Washington
Counties that might have useéblto reach Portland, theamount was less than 2% of the
YSUNRBLREAGIY FNBFQa G201t O2YYdzi SNE® L YLR N
valley to major employment centers, not up and down the valley between employment
centers. More people commuted into Portland from the edst,000) and west (49,000)
than commuted in from the south or3 (16,000) in 1990. The Saldfrizer
metropolitan area and the Albany and Corvallis urban areas showed the same
patterning?

1 The SalenKeizer area was a strong draw for commuters. Between Woodand
Salem, more traffic headed southward into Salem than northward out of Salem.
However, according to data from the 2000 Census Transportation Planning Package,

21 Gregor, BrianCommuting in te Willamette ValleyODOT; May 1998

22 Gregor, BrianCommuting in the Willamette Valle@DOT; May 1998
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about 2260f workers residing in the Salem area commuted to work locations outside of
the Salem area. Aboutdéf the Salem area workforce commuted to the Portland area

1 The Eugen&pringfield area sent very few commuters to workplacesiolgt of Lane
County and attracte@ommuters primarily from places within Lane Couqtyrimarily

from the suth”" Only 1060f workers from the Eugene area commuted to work
locations outside of the Eugene area
Figures 5 and 56 summarize traffic volumes on major highways and also show travel time

characteristics emanating from the population centers in tloetlend metropolitan area and
the Willamette Valley?®

23 Gregor, BrianAnalysis of Congestion and Travel Trends Reported in the 2009 Urban Mobility StudyJRigport
1, 2009

24 Gregor, BrianAssessing Inteity Commuting Patterns in the Willamette Valley Using the Census Transportation
Planning Package (CTPR)D.

25 Gregor, BriapAnalysis of Congestion and Travel Trends Reported in the 2009 Urban Mobility StudyJRigport
1, 2009

26 Source: Metro
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Greater Regions of Oregon:
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Figure5-5: Travel Statistics Northern Willamette Vall@y

27 Oregon MPO Consortium
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Greater Regions of Oregon:
Southern Wlllamette VaIIe‘
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Figure5-6: Travel Statistics Southern Nlamette Valley?®

28 Oregon MPO Consortium
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5.2.5 Employment Centers

Major employment centers are of interest because they represent a significant destination for
EV drivers. They may be an important location for employer or workplace EVSE, but being a
destination, EV drivers will likeggop at other destinations between these work centers and
their homes. Densities of businesses are shown in Figireéow.
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Figure5-7: Businesses per Square Mile by Zip Cétle

The greatest business dsities are found in the three zip codes listed in Tabkahd shown
on Figure EB.

29 ibid
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Table5-2: Major Business Densities

Density¢
Zip Code City Businesses/Silile
97204 Portland Center 4957
97205 Portlard Center West 2117
97209 Portland Center North 1806

TFTETONT 51

w 912

Iruir:ftu
Broaciray

ard ave |

enculle 97239

97

oo dlod

Hillsdale

Figure5-8: Portland Major Business Densities

5.3 EVSales Projections

The Portland area is one of the initial market areas for major production EV4@ B6th the
Nissan LEAF and tlevrolet Volby GM are being introduced into this market. Other OEMs
will follow, as well. Political will and public enthusiasm are driving the interest and motivation
to draw EVs into public acceptance. This will plaeeWestern Oregon area on a faster path to
EV adoption.

These factors can be applied to the EV market sales projedtid@ection3 to show the
following projections by Metropolitan Area.
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Table5-3: EV Sales Wester@regon

Annual Greater Saleni | Corvallig Eugené Bend Medford/
Sales Portland Keizer | Albany | Springfield | Redmond| Ashland | TOTAL
2011 780 120 60 110 50 70 1,190
2015 2,780 420 200 400 180 240 4,220
2020 13,260 1,990 980 1,890 860 1,130 20,110
Annual EV Sales Projections
Western Oregon
14,000
12,000 //
» 10,000
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g 6,000 /
>
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Figure5-9: Annual EV Sales ProjectiondVestern Oregon
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Table5-4: Cumulative E\Galesg WesternOregon

Greater | Salemi | Corvallig Eugené Bend Medford
Cum. Sales | Portland | Keizer | Albany Springfield | Redmond | Ashland | TOTAL
2011 780 120 60 110 50 70 1,190
2015 7,050 1,060 520 1,000 460 600 10,690
2020 48,450 7,260 3,560 6,890 3,140 4,120 73,420

Cumulative EV Sales Projections
Western Oregon

60,000

50,000

40,000
30,000 /
20,000 /

10,000 / /

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Number of EVs

|—Greater Portland —— Salem Corvalis Eugene —— Bend —— Medford |

Figure5-10: Cumulative EV Sales Projections Western Oregon

5.4 EVSEales Projection

EVSE deployment precedes EV deployment to provide the rich infrastructure desired. The
number of EVSE is calculated as before to provide the following t&ldeseasons noted in
Sectiord.1.5 workplace or employebased EVSE is not included in these numbers.
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Table5-5: Annual EVSE Projections

for Western Oregon

Greater | Salem/ | Corvallis/ | Eugene/ Bend/ Medford
Annual Sales | Portland Kekzer Albany | Springfield| Redmond| Ashland | TOTAL
2011 1,530 230 110 220 100 130 2,320
2015 4,560 680 340 650 300 390 6,920
2020 18,230 2,730 1,340 2,590 1,180 1,550 27,620
Table5-6 Cumulative EVSE Projections
Greater | Salend | Corvallig Eugené Bend Medford/
Cumulative Sales| Portland | Keizer | Albany | Springfield | Redmond| Ashland | TOTAL
2011 1,530 230 110 220 100 130 2,320
2015 12,320 | 1,850 910 1,750 800 1,050 18,680
2020 72,520 | 10,870| 5,330 10,310 4,700 6,160 | 109,890
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6 DC Fast Charging

The introduction taSection 4 providedomebackground information on DC Fast Charging
Studies have found that the inclusion of DC Fast Charging has a significant effect on drivers in
NBfASAANYST lyNBASGede 2AGK GKS (1y26tSR3IS GKIG GK
significant charge in a short period of time, the driver is more comfortable using the full range
of the vehicle. Without this safety net, the driver is more concerneduabtaintaining the

vehicle battery at a higher state of charge. Thus the availability of DC Fast Charging will go a
long way in the promotion of EVs. There is some question, however, whether the availability of
the DC Fast Charging actually causes a higgege of the equipment. A safety net is only

needed in extreme conditions. Consequently, it may be that once estallishnetwork of

DCF€ may be sufficient for a substantial time into the lenagge plan. This section explores

the design and locationrpcess for DC Fast Charging.

6.1 Design Characteristics

DCFE€ require a higher power level than Levet2SHinits. 480volt, three-phase AC is
standard, although some equipment can use 08, three-phase and up to 575 XC. To
providea significant recharg, itis expected most DCE@ould be 50 or 60 kW, which would
draw abait 80 amps maximum at 480AC. Equipment of this size can have an impact on the
local electric utility grid. This equipment has two major functions: supporting the local
community chargng grid and providing the range extension necessary for longer trips.

6.2 Customer Usage

The rapid recharge capabylibf DC Fast Charging makes it ideal for locations where the

consumer will stop for a relatively short period of tintgpically 15 to 30 mintes. DC Fast

Charging will not generally be used for completing the charge in a vehicle, but rather to provide

a substantial rechargguickly. While DCFations may be a destination in themselves, they

will likely be placed in existing locations wheretmmers are likely to linger for this amount of

time. Locations such as coffee shops, convenience stores, and rest stops serve as some

SEFYLX Sad ¢KSaS IINB GKS GeLAOrt t20FGA2ya F2N

6.3 Local Area Impact

The safetynet provided by DC Fast Charging augments the local Level 2 pabhdligble
charging network. Its placement is strategic, but yet can present challenges.
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6.3.1 Fast Charging Benefits

Table 31 outlines the recharge capabilities of DC Fast Charging. It redlnedattery recharge
time from hours to minutes. For many BEVs, receiving 50% battery recharge in 20 minutes is
very significant. A charge opportunity lasting 10 minutes can extend the range of a BEV by 25
miles. That short a recharge time can easilydierated by the EV driver to gain the benefit of
the range extension.

6.3.2 Electric Utility Grid Impact

The power required by DC Fast Charging is more typically available in industrial areas and may
not be readily available in typical commercial or public aréadustrial users require the higher
power availability to power equipment, lights, material handling equipmbattery charging
equipment, freezers, and other very heashgctricalloads. This power is provided by the

electric utility through the tranformers in the area and is one reasgpecificareas are zoned

for industrial applications. Because of the significant potential impact on the electrical grid, the
electric utility company wilbrovidevital input on DC Fast Charging locations.

6.3.3 Siting ofFast Chargers
Sitesuitability for DCF&Cdepends on:

1 Chargingourposes
1 Site usefulness faugmenting the Level 2 publicly available charge infrastructure

1 Electricgrid capability

6.4 DC Fast Charging Along Transportatioarridors

DC Fast Charging is partemly important for transportation between major metropolitan
areas.Metropolitan areas will contain the local EVSE infrastructure to supporti¥s the

area but DC Fastl@arging alondhe corridors will allow BEVs in particular the ability to

traverse the longdistancesdbhetweenmetropolitan areasDC FagChargings moresuitable here
than Level 2because customer satisfaction will require the shortest recharge time available to
minimize travel delays. In fa@s batteries gain in power densitiesdavehicle ranges are
extended, it can be expected that tlp@wer levels of DCBQvill also be increasl. DCFE
projectedto be provided to support the initial rollout of EVs in 2010 and 2011 are expected to
be 60 kW or lesgdigherpower chargershave be@ used in the past and are certainly possjble
but power availability would be a concern and such sizes may be unnecagsarycurrent
battery capacities.
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Figure6-1: Chrysler EPIC DC Fast Charging\(@0kirca 1997

Research shows that from a convenience standp&ht charging stations should be as plentiful
as current gasoline stations. This holds true for corridor travel. The exits containing gasoline
stations along Interstate 5 between Medford andgene are shown in Figure
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Figure6-2: Gasoline Stations along3
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The longest stretch in this trip between stations is about 25 miles. This is about 25% of the
range of an EV. In general for corridaavtel, minimum planning should allow DC Fast Charging
locations at no more than 3fhile intervals. The number of charge ports at these locations will
initially be few but more stations or more ports at existing stations can be added as demand
grows.

Corrdor planning should involve freeways such-as k84, 105, 205, and 05 in the
Western Oregon area, as well as the grid of major state highways connecting population
centers eastvest, as well as nortksouth. DC Fast Charge stations become rantgnders for
the EVs. Thus, they should also extend from the major highways into the major residential
areas.

6.5 DC Fast Charging Deployment Projections

Appendix A provides the methodology for determining thxpected sales of DC&@s a safety
net for munici@l EVSE hE quantities of DCEGre expected to be deployed as shown in the
following tables.

Table6-1 Annual Deployment of DC Fast Charging patropolitan Area

Greater | Saleni | Corvallig Eugené Bend Medford/
Annual Sales| Portland | Keizer | Albany Springfield | Redmond | Ashland | TOTAL
2011 30 4 2 4 2 2 44
2015 40 6 3 6 3 4 60
2020 130 20 10 20 10 10 200
Table6-2 Cumulative Deployment of DC Fast Charging platropolitan Area
Greater | Salem | Corvallis Eugene Bend Medford
Cum. Sales Portland | Keizer | Albany | Springfield | Redmond | Ashland | Total
2011 30 4 2 4 2 2 44
2015 150 20 10 20 10 10 220
2020 610 90 50 90 40 50 930

The guidelines abowsould suggest the DCHaZationsnoted on Figure € bdow. There are

65 DCF@cations identified. While the average distance between these stations is less than 30
miles, the stations were sited at intersections of state and federal highveaysell athose

leading to major esidential populatiorconcentrations. Included are some of the highly

traveled secondary highways.
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Lincoln City

Pacific Ocean

Figure6-3: DCF€in Transportation Corridors
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7 EVSE Deployment Implementation

The initial groundwork wasstablished in th&V Charging Infrastructure Deployment
GuidelinesThe expected penetration of EVs and the desired EVSE has now been identified,
including the expected penetration per year. Of course, the deployment experierueddbe
quite different and changes to tisapproach may be required. However, deployment of the
EVSE shoulde plannedhow.

7.1 EVSE Deployment Cycle

EV innovation will develop diversity in types and functionality of EVs to suit many different
uses. Most OEMs have announced theitial plans for EVs; the first mapsoduced EVs
available for the general public are the Nissan LEAF anGhbkerolet VoltBoth are due to be
released in the last quartesf 2010.

Distribution patterns of existing hybrid ownership will assist in idgimg appropriate sub
regional variation in EVSE distribution over the first several years.

The general public will observe EVs charging at the initial installations of EVSE. That will drive
increased public EV interest.i$imterest will create demanébr more EV options and expand

EV driver demographics. ihinterestdemandloop is illustrated in Figure-¥ below. Without
outside influence, this cycle would be difficult to expand to provide more EV options. However,
several additional factors can inénce the desired expansion.

EV Driver 2
EV Incentives ) Infrastructue
% Demographics Ij )
Expansion

. EVSE Site
Increased . .
. f Public Observes Promotions
EV Innovation Public EV ﬁ Availability ﬁ Advertising
Interest

Public
Education

Figure7-1:. EV and EVSE Promotion
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Public education can generate awareness of EV benefits such as reducing carbon emissions and
dependence on foreignil. Business owners who have installed EVSE can generate public
awareness through their advertising and promotions. Forwtardking business owners and

those interested in promoting EV use will be motivated to install EVSE near their businesses.
Nationaly-known businesses will be eager to promote their image of being environmentally
friendly, especially when noting their successes in other locations. Governmenprafin
organizatiors, and businesses can all collaborate to develop an EVSE infrastéractapted to

local community and policy needs.

7.2 EVSE Resources

Available EVSE resources are targeted at developing a rich infrastrq¢hatis, community
centers where charging is readily available at a variety of convenient locations. As community
centers are populated with EVSE, tidrastructuredeployment can be expanded outward.
Additional targeted areas can be identified as demand increases. Eventhaltgrgets may

merge and the geographic coverage expanded. Oniseeitpansion is completed ymer

demand will continue to drive the expansion of publialailable EVSE. The revenue systems
used and business case developedEVSHEeployment will drive additional EVSE procurement
to meet demand. It will be important to monitor EVSE usage to awithe expansion and
placement of resources.

7.3 Venues for EVSE Deployment

It was shown in Section 2 th&dr most driversa significant number of trips for personal
reasons to various destinations occur every day of the week. These trips can be of dabstant
length, as well.

A quick review of the major Portland metropolitan area (approximatend@ radius from
Portland center, which includes part of Vancouver, WA) revealed the following destinations.

Table7-1 Portland Venues for EVSE Deployment

Airports (Major) 1 Airports (Minor) 13 | Amusement parks 6
ATMs 733 | Auto services 1,703 | Banks 614
Bus Stations 3 Campgrounds 27 | Casinos 2
Cinemas 41 | Community Centers 12 | Convention Centers 6
Galleries 59 | Gas Stations 428 | Golf Courses 68
Grocery Stores 407 | Hospitals 34 | Libraries 56
Marinas 26 | Museums 53 | Nightclubs 615
Park & Rides 63 | Parking lots 71 | Pharmacies 177
Police Stations 48 | Post Offices 64 | Schools 733
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Shopping 36 | Stadiums and arenas 6 Theaters 25
Wineries 76 | Restaurants 3,785

There are a total 09,991 destination$istedabove, and all are areas where the driver might
chooseto stay for a substantigderiod of time. Many of these locations will be able to support
many more than two EVSE, and demand will again increase the quantity of EVSE. These
destinations represent ideal locations for Level 2 EVSE.

The distribution and density of EVSE is affected by the location, density, and intensity of activity
associated witteachdestination. Existing databases can contribute to locating BSE.

example traffic modelers use detailed household surveys on driving behamuding trip
destinationsg and this information is being utilized in Washington State as part of the EV
Project. However, the Oregon study area does not have a complete set of thaesehold

survey dataso the following data were utilized to help determine appropriate distribution and
density of EVSE:

1 Zoning Zoning classifications in urban areas are ranked according to their likelihood of
supporting targeted destinations.

1 TravelPatterns Major streets, highwaysand interchanges are ranked to identify areas
with high levels of traffic and access to destinations.

1 Employment Density The number of employees, the location of their employmeanid
their type of business is mapped tdentify targeted destinations.

Using multivariate analysis and geographic information systems (GIS), these data sets
contribute to the mapping of planned distribution and density of EVSE.

Additionally, planning for initial installation of EVSE wdlbadonsider the demographic
distribution of early adopters and destination data supplied by participating communities. The
likely distribution of early adopters can be determined from zip code ttataxisting hybrid
vehicle ownershipas well as data othe addresses of potential EV purchasers.

7.4 Public Input

Ideas to establish possible locations are for EVSE are coming from

public presentations,

1
1 media announcements,
1 conferences,

1

direct contacts via email, web and telephone,

9/24/2010 53



. LongRange EV Charging Infrastructure PI
@tallty grang -

for Western Oregon
NORTH AMERICA

1 community leaders, and
1 Oregn advisory team members.

Drivers that use or are interested in using EVs will be queried to gain their insights.

From this pool of suggested locations, the initial infrastructure can take its first step from a plan
to a roadmap. The plarecommendghe target areas, whereas the roadmagentifiesspecific
sites.

7.5 Jurisdictional Priorities

Governmental agencies and electric utilities will also create priorities for EVSE infrastructure
deployment. Public policy and incentives will create more opportunite&VSE deployment to
expand the infrastructure. Electric utilities will be monitoring the growing demand for EVs to
evaluatethe impact on the electric grid.

7.6 Commercial Inteest

The initial availability of EVs will be attractive to fleet owners thatpn@arily using passenger
vehicles. Most governmental agencies and large employers providing pool vehicles will find
these vehicles suitable for their daily vehicle mission. The promotion of EVs among their
employees will generate new interest that agaanexpand the infrastructure deployment.

Rental car agencies and estrare programs will gain confidence that their users will be able to
charge in publichavailable locations. Range anxiety and unfortunate battery discharge
experiencafor renters will reed to be overcome with driver education. A positive driving
experience will promote EV adoption in many geographic areas.

The absorption of EVs into taxi fleets will have a major effect on public acceptance. Taxis will
have challenges using BEVs unlesidation planning is included in the taxi reservation. A
rider will not want to wait while the taxi is connected for charging. However, between fares,
the taxi driver can make use of DC Rakargingo prepare for the next fare.

Both the employer base arental car companies will take advantage of the pubkalgilable
EVSE network. Their input should be sought for possible locations. Like most fleet users,
employer or workplace charging EVSE will be necessary to support these vehicles, but use of
the publicly-available EVSE infrastructure can be expected.
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7.7 EVSE Densities

Analysts have estimated appropriate densities of EVSE in the metropolitan regions based on
appropriate destinations. Data fields for the Oregon study area considered zoning, destinatio
data on employment typeand traffic. GIS mapping Figure7-2 shows areasf high, medium

and low densities of EVSE. High densities tend to occur near

1 High-density land use, especially areas with concentrations of commeanéahg
1 Highuse road corridors that provide access to adjacent businesses

1 Freewayinterchanges that have access to adjacent properties

Figure 72 indicates the best places to distribute EVSE within the Portland metropolitan area. In
addition to 5, other corridors show considerable traffic and access to appropriate

destinations.
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Figure7-2: Level 2 EVSE Loigange Plan Densities for Portland Area
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Figure7-3 shows EVSE distribah patterns for Eugene and Springfield. In some cases, the
underlying zoning promotes high density of EVSE near interchanges. Downtown areas show
mostly high density.

Figure7-3: Level 2 EVSE LoipangePlan Densities for Eugene & Springfield
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