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the accuracy, completeness, or usefulness of; (ii) the intellectual or other property rights of any
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(b) assumes any liability of any kind arising in any way out of the use by a third party of any
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Forward Looking Statements

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

looking statements within the meaning of&en 27A of the Securities Act @933, as amended, and

Section21E of the Securities Exchange Act of 1934, as amended. All fdoeéiny statements are

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

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

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

evaluatng such statements, prospectiusers of this infanation should review carefully various risks

and wcertainties identified inthiR 2 OdzY Sy i I yR GKS YI (34 SNHngd (ThedeSR A Y
NA&Ala YR dzyOSNIFAYyGASE O2dz R OFdzaS GKS /2YLI yeQa
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AC

AMI
ARRA
BEV

CCSE
CHTS
DC
DCFC
DOE
DR

EE
EPRI
EV
EVTOU
EREV
EVSE

FHWA
GHG

HAN
ICE
ISO

IwC
kw

Acronyms
Alternating Current

Advanced Metering Infrastructure
AmericanReinvestment and Recovery Act

Battery Electric Vehiclevehicle powered 100% by the battery energy storage system
available on board the vehicle.

California Center for Sustainable Energy
California Household Travel Survey
Direct Current

Level 2 DC Fast Charger

U.S. Department of Energy

Demand Responsemechanisms for utilities, businesses and residential customers to
cut energy use during times of peak demand or when power reliability is at risk

Energy Efficiency

Ekctric Power Research Institute

Electric Vehicle

Electric Vehicldime of Use

Extended Range Electric Vehigleee PHEV

Electric Vehicle Supply Equipmergquipment that provides for the transfer of
energy between electric utility pogr and an electric vehicle.

Federal Highway Administration

Greenhouse Gasa gas, such as carbon dioxide, a potential climate change
contributor

Home Area Network
Internal combustion engine

Independent System Operatqrcreates energand capacity markets and oversees
electrical grid reliability

Infrastructure Working Council

Kilowatts. A measurement of electric power. Used to denote the power an electrical
circuit can deliver to a battery.
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kWh

LEED

NHTS
OEM

PHEV

REEV
SAE

Kilowatt hours. A measurement tdtal electrical energy used over timelsed to
denote the capacity of an EV battery.

Leadership in Energy & Environmental Desagninternationallyrecognized green
building certification system

National Household Travel Survey

OriginalEquipment Manufactureg In this document, this term refers to automobile
manufacturers.

Plugin Hybrid Electric Vehickevehicle utilizing both a battery and an internal
combustion engine (ICE) powered by either gasoline or diesel.

Range Exteretl Electric Vehicle see PHEV.

Society of Automotive EngineerStandards development organizatiéor
the engineeringof poweredvehicles.

SANDAGSan Diego Association of Governments
SDG&E San Diego Gas & Electric
TEPCO Tokyo Electric Power Company

TOU

U.S.

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

U.S. GB@J.S. Green Building Council

V2G

VAC

VMT

Vehicle to Grid a concept thaallows the energy storage in electric vehicles to be
used to support the electrical grid during peak electrical loads.

Voltage Alternating Current. Public utilities generally provide electricity in an
alternating current, which allows high incomingitage to be changed by a
transformer to the lower voltage required for consumer use.

Vehicle Miles Traveled
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1 Introduction

The development of a public charging infrastructure is critical to the success of electric vehicles
(EVs). Public education is merging with electric vehicle introduction and public policy to create
an enthusiastic framework for the lodteld dream of eleified, private-use transportation.

ECOtality, Inc. (NASDAQ: ECTY), headquartered in San Francisco, California, is a leader in clean
electric transportation and storage technologies. Its subsidiary, Electric Transportation
Engineering Corporation (eTed)aECOtality North America (ECOtality), is the leading installer

and provider of 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 Energy (DOE), state and
municipal governments, and international research institutes to implement and expand the
presence of this technology for a greener future.

ECOtality designed ar@dzNNB y it @ YIylF3Sa GKS g2NI RQa-f I NAS:
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 tedidse,

Level 2 AC EVSE stations for commercial and Level 2 direct current (DC) fast charge (DCFC)
stations representing thousands of field asseit#ljzed in concert with the deployment of

bAaaly [9! Cu @SKAOf Sa IniCslifaria/ BCONANRBI ré&sgivedt$8 £ 1 O S KA
million grant from the California Energy Commission for the EV Project

The EV Project is a pubpcvate partnership administered by the DOE through a federal
stimulus grant, made possible by the American Recovery and Reirergséat (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 general public a wealth of direapplicable technical and professidna
experience for jumpstarting regional EV adoption and replicating business models that lead to
sustainable, markebased charge infrastructures.

The EV MicreClimate process starts with the developmentedf 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 examines the 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 growingifoezgomotive

transportation, and EV penetration is fully expected to achieve a significant market share within
the next 10 years.

10/29/2010 1
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The actions of local communities will have an impact on EV market sharé.ohgiRangeEV
Infrastructure Plan foGreaterSan Dieg@rovides 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 Greater San Diego area by 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 the publicly available charging systems
that will do just that.

¢KS GSNXY G9+é A a-cozeStéipluriad eldetBofehicl&snctudiriy PHENTA R
battery electric vehicles (BEV). At the end of 2010, Nissan dealerships in the San Diego region
will begin sale of a BEV, the Nissan Leaf, and General Motors dealerships will begin sale of an
extended range elgric vehicle (EREV), the Chevrolet Volt. The Leaf will travel approximately
100 miles on a single charge and the Volt will travel up to 40 miles on a single charge with its
range then extended another 300 miles via an onboard gasoline generator. Dir2§10¢

2011 winter months, ECONA will deploy charging infrastructure in six regions of the United
States(U.S.) including San Diego, part of the EV Project.

The EV Project will collect and analyze data to characterize vehicle use in diverse tbpograp

and climatic 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 lessons learned fromthe d¥pfoy & 2 F G KS&S FANRG vy
the charging infrastructure supporting them, to enable the streamlined deployment of the next
5,000,000 EVs.

Unlike some alternative fuels, the infrastructure for the production and distribution of

electricity to power béery electric and plugn hybrid vehicles is already in place in the form of

the existing power grid and distributed energy sources like photovoltaic solar panels. According

to the Electric Power Research InstitfEPRE  / | f A T2 Ny A | QéapaSitdodldi A y3 St ¢
recharge as many asmillion plugin hybrids if charged during effeak hours when electricity

use is relatively low.

LY wHannpsZ FLILINRPEAYFGSte cn LISNOSyYyd 2F /I fATF2NY
with 20 percent of the dtal supply originating in Alaska and 40 percent in California. Of the

remaining 40 percent that was imported from abroad, the most significant sources were Saudi

Arabia (14 percent), Ecuador (10 percent), Iraq (5 percent), and Mexico (3 percent). The San

Diego region does not produce any significant quantity of petroleum.

10/29/2010 2
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According tdSan Diego Association of Governmel@8N DA daily travel demand in the San
Diego region was about 16.7 million daily trips and 85 million vehicles miles traveled (VMT) as
of 2006. Nearly 100 percent of these trips and vehicle miles are made with gasoline and diesel
vehicles, and account for about 1.5 billion gallons of gasoline and diesel consumption. In 2007,
SANDAG forecast that under a businassisual scenario, thereill be 111 million VMT daily in
2030. Without efforts to increase deployment of alternative fuel or more fuel efficient vehicles,
forecasted regional travel demand equates to annual gasoline and diesel consumption of 2.4
billion gallons by 2030.

Each Nisan EV will save as much as 436 gallons of gasoline per year compared to a comparable
internalcombustion engine sedan (assuming 12,000 miles per vehicle per year). More than 90
percent of GHGgreenhouse gagmissions in the San Diego Region come froergyn The

largest contributors are omoad transportation (46 percent), electricity generation (25 percent)

and natural gas end use (9 percent). Accelerating the deployment of electric vehicles will
contribute to meeting the state law to reduce GHG emissieconomywide to 1990 levels by

2020 and the longerm goal of reducing GHG emissions to 80 percent below 1990 levels by
2050.

Public and private entities in the San Diego region have been coordinating efforts and
collaborating on funding proposals anthpning activities. The purpose is to ensure that
alternative fueling and electric charging infrastructure needs are identified and met with the
unique characteristics of the region in mind. Organizations inckate Diego Gas & Electric
(SDG&E SANDAG diifornia Center for Sustainable Ene@CSEClean Fuels Coalition, local
governments, universities, the regional airport and port authorities, and large businesses.

There is a general understanding that a strong regional (as well as interregion&l )eiff
support a transition to alternative fuels. Pubfpicivate coordination and action will help
communicate to the market (e.g., fuel producers and suppliers, vehicle manufacturers,
potential customers, and others) that the San Diego region is comditt and seeks to attract
investment in alternative fuel vehicle and infrastructure, likegan electric vehicles and EV.SE

In 2009, SANDAG conducted an assessment on how to accelerate deployment of alternative
fuel vehicles in and around San Diego #exdi the Regional Alternative Fuels, Vehicles and
Infrastructure ReportThat report recommended publcprivate partnerships and collaborative
approaches such as forming strategic regional alliances and coordinated planning for a robust
electric chargingnetwork. The region comued to support End EVSE deployment through
recommendations in th&®egional Energy Strate@®009) andSANDAG Climate Action Strategy
(2010). Local governments, SDGEEONANissan and SANDAG are working together to
identify high priority EVSE sites, and develop consistent permitting, inspection and installation
protocols and/or policies across jurisdictions. SDG&E has formed a regional advisory group to
provide input into development of the experimental time of use rates thaty are proposing

to the Public Utilities Commission.

10/29/2010 3
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goals, as over 1,500 publicly available EVSE will be installed in the region between December
2010 andune 2011. It cannot by itself complete the necessary infrastructure, but the long
range 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 isection2 by looking at driver behavior revealed by national
surveys. Certain behavior patterns that run counter to common thought about EVs help inform
the discussions in the following sections.

Before the discussion on locating charging systems can ibgiexpected market penetration
of EVs into this region needs to be understood. That penetration is built upon national
projections described in Sectid@n

The penetration of EVs into the market is tied to the availability of publicly available charging
infrastructure. EV drivers must be assured that they will be able to complete their daily travel
needs without depleting their battery. Likewise, the availability of charging infrastructure is tied
to the quantities of EVs on the road. Businesses ar&elglio install charging stations unless
there are EVs to use them. EVSE projections and their methods are discussed in4Section

Section5 projects the expansion of EV and EVSE use in Greater San Diego based on the
projected national growth of EV and B&/S

The planning for the DCR€quite different from the balance of the infrastructure but is
integral to it. Sectiorb is devoted tathe DCFC

Having been informed by all these factors, the detailed discussion on where and how to expand
the development 6the charging infrastructure can begin. Sectibaevelops the approach and

plan to accomplish this in Greater San Diego. Input from local stakeholders and prior work on
these topics provides the support for the plan. By understanding the characteatios 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.

10/29/2010 4
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2 Driver Behaviorg National Household Travel Survey

TheNational Household Travel Survey (NHASNIDS & & GKS ylIGA2yQa Ay D¢
Data is collected on daily trips taken in al#3ur period,providinga better understanding of

travel behaviorAnalysis of thislata helpsDepartment of Transportatian officials assess

program initiatives, review programs and policies, study current mobility issues, and plan for

the future. In this survey, respondents are asked to complete a diary of their travel for a

24-hour period. The survey specifies a trip dateldhe 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 days. The diary then continues through the destinations reached by the respondent

during that day. & noted in Section 2.3 below, these destinations fall into several categories,
AyOfdzZRAY3 a1l 2YSésx aAyoOS RFEAfT @ GNI @St 3ASYSNI £

The survey referenced in this document was conduate20® andhad a total sample size of
approximately 150,00touseholdsThere was an average of 1.85 drivers per household and
the average age of the driver was 45 years @lte Federal Highway Administration (FHWA)
analysis of the survey results from 2009 has not been fully completed at thisgybut
information is available and was obtained from the FHWA website.

The survey provides for all modes of transportation, from personal car to bus to airplane to
walking. The vehicles of interest for planning electric vehicle charging infrasteuatarcars.

Many other vehicle types may become electric vehicles, but it is our assessment that the vast
majority of future electric vehicles will be cars

2.1 Daily Trips All Vehicles

The following figures present data provided in the NHTS 2009 sungeynigiion. 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 vehicle trips for all types of vehicles. Since a trip would
generally involve from home to destinah 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.) Overall, the total vehicle miles traveled on a daily basis appears to have leveled off
since 1995.
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NHTS Daily Vehicle Trips -
All Vehicle Types
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Figure2-1 Average Daily Vehicle Trips for All Types of Vehicles
from NHTS Surveys Conducted Since 1969

The average vehicle trip length for all vehicle types continues an upward, elgmshown in
Figure 2.2

NHTS Avg Vehicle Trip Length-
All Vehicle Types

10.5

10
9.5 ad
9 /
8.5 el

8 AN
7.5
7 : : : : :
1969 1977 1983 1990 1995 2001 2009

NHTS Sunweys

Miles

—

Figure2-2 Average Vehicle Trip Lengths folll Aypes of Vehicles
from NHTS Surveys Conducted Since 1969
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Combining these two averages indicates the 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 average travel lengths and numbers of trips,
many can be longer. Publiehywailable charging stations may béaator in this decision.

2.2 Daily Trips by Car

The 2009 average weekday daily vehicle miles traveled by cars was 31.14nmnileshe
longest travel day was Thursday

NHTS Daily Average Total Miles per Driver
by Day of the Week

40

35

Miles
= = N N w
o (6] o [6;] o [§)] o

Figure2-3 Total Daily Miles @r CarDriver by Day of the Week NHTS 2009

For the daily trips by car, Figuredddentifies the percerggeof 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, folleed by work and social activities. When this information is
combined with 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 vay. Errands may also include a stop for school. Destinations for stops become
important in the evaluation of charge infrastructure developed later. Intuition might suggest
that charging infrastructure at home and work would be sufficient, but these daliaate
otherwise.
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Figure2-5 Vehick Trip Length by Car by Purpog®HTS 2009
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Distancedraveled to and from work are not necessarily the longest trips taken on 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 chargingstfucture at these
destination points at least as important, and perhaps more important, than work locations.

2.3 Vehicle Information

Figure 26 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 UnitedStates would fit that profile.

NHTS Number of Vehicles per Household
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Figure2-6 Numbers of Vehicles per HousehotdNHTS 2009
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NHTS Percent of Vehicles
by Vehicle Age
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Figure2-7 Percent of Vehicles by Vehicle AGNHTS 2009

Whenlooking at EV penetration rates, it is important to view not only the expected annual
sales of EV, but to consider the long life of existing internal combustion vehicles. The average
age of personal vehicles today is 8.3 years. A very significant numbeihiofes in operation

are greater than 10 years old. This will be a significant factor holding back the overall market
share of EVs for a long time to come. On the other hand, the used vehicle market will likely
extend the use of EVs to most demographidthin the decade of the 2010s

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 specifically on this topic, this is similar to that
reported in the 2001 data set.

According to the 2001 NHTS, 85 million workers {tiads ofall commuters) usually leave for
work between 6:00 and 9:00 am, and over 88 percent of these workers travel in private
vehiclesHowever, as shown in Figure82a significant number of nework vehicle trips are
made during peak periods.
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The amount of tavel for nonwork purposes, including shopping, errands, and social and
recreational activities, is growing faster than work travel. Growth in these kinds of trips is
expected to outpace growth in commuting in the coming decddes.

100.0%

BD.0%

60.0%

40.0%

20.0%

1990(2001 (1990|2001 (1990|2001 | 1930 2001

Mon-Thu
AM Peak

Friday AM | Mon-Thu | Friday PM

Peak

Figure2-8 Non-Work Trips at Peak PeriodsNHTS 2001

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, inclgeitigg

coffee or a meal, during the commute. Commuters stop for a variety of reasons, such as to drop
children at school or to stop at the grocery store on the way home from work:|Real

examples show that trip chaining is often a response to thesquness of work 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 fshopping, family errands, and social and recreational purposes
reflects the busy lives and rising affluence of the traveling public. The growth #vadantravel
not only is adding to the peak periods, but also is expanding congested conditions into the
shoulders of the peaéind the midday. See Figure92

1 NHTS BriefcongestionNonWork Trips in Peak Travel TimesS. Department of Transportation, Federal
Highway Administrationyww.nhts.ornl.orgApril 2007.
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Figure2-9 Non-Work Trips at Peak PeriodsNHTS 2004

In 2009, about one out of six vehicle trips used an interstate highway for part or atlipf a

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 othectrips
nearly 28 miles on average, compared to just 10 miles for othkrcle trips.

These results suggest that the availability of EV charging stations along the interstate highway
system will be important. The longer trips on the highway, coupled with the desire to keeps the
stops to a short duration, will increase the desfor faster charging systems. See Section 6

2.5 California Householdravel SurveyCHTS)

CHTS 2002001 provides additional insight into driving and commuting characteristics of
California and San Diego drivers. CHTS is currently going through a 2@i€) bptwas
unavailable at the time of writingdccording to theCHTSSan Diego drivers have an average of
4.5 weekday trips / vehicle / day, and make 78 percent of their weekday trips by car. Figure 2
10 shows the breakdown of weekday trips by trip &/p

2 ibid
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Weekday Trip Type Distribution of Driver Trips
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Figure2-10 Weekday Trip Type Distribution of Driver Trips for San Diego

CHTS also shows that the number of driver trips per household per vehicle in California (and
San Diego specifically) tendsiterease as the household size increases and as household
income increases (up to $150,000 and then it drops back off. San Diego area high is 8.7 driver
trips / household / day for households with incomes of @10- $149,999. U.Pepartment

of Transjprtation data shows that San Diego drivers drive an average of 23.7 vehicle miles / day
(VMT/day).

2.6 Summary

Most drivers make several trips to many different destinations on a daily basis, and the number
of those trips does not significantly change from weay to weekend. The daily travel length

for most drivers can easily be accommodated by the-iflé range of the EVs expected to be
available in the near term. The daily purposes of these trips can also be accommodated by
these vehiclesTripdestinationswill be an important factor in placing the publicyailable

charging infrastructure, as discussed later in this document.
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3 EV Sales Projections in the United Sta{esS.)

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

jdzSaidA2y o0& o0SIAYYAYyI gAGK GKS (deaLlsSa 2F 9=+a

3.1 EV Types

Battery Electric Vehicle (BEV

Battery Electric VehicldBEVs) are powered 100% by the batteryrgyestorage system

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

specifically fothat 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 (ICE) powered by either gasoline or diesel. Manufacturers
of PHEVs use thfrent 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 power for the duration of the vehicle range. Others may use the battevempfor
sustaining motion and the ICE for acceleration or higher energy demands at highway speeds.
Frequently, the vehicles employing the former strategy gain a designation such a2BHEV
indicate that the first 20 miles are battery only. Other terretated to PHEVs may include

Range Extended Eleic Vehicle (REEV) or EREMe Chevrolet Volt is an example of an EREV.

3.2 EV Batteries

Recent advancements in battery technologies will allow EVs to compete with ICE vehicles in
performance, convenience, arubst.

From an infrastructure standpoint, it is important to consider that as battery costs are driven
down over time, the auto companies will increase the size of the battery packs, and thus the
range of electric vehicles.

1 Relative Battery Capacity
Batery size or capacity is measured in kilowatt hours (kwWh). Battery capacity for electric
vehicles will range from as little as 3 kWh to as high as 40 kWh or more. Typically,
PHEVs will have smaller battery packs because they have more than one fuel source

S

.9+a NXBfe O2YLX SiSte 2y (GKS oFGOSNER LI O Qa

therefore require a much larger battery pack than a PHEV for the same size vehicle.

1 Battery Charging Time
The time required to fully charge an EV battery is a fumctif the battery size and the
amount of electric power (measured in kilowatts (kW)) that an electrical circuit can
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deliver to the battery. Larger circuits, as measured by voltage and amperage, will deliver
more kW. The common 1120 volts AC (VAC), 15 amircuit 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 dryers and ovens) will deliver at maximum 6 kW to a battery.
This maximum current may be further limited by S K A O-boarQ Batte2yy
management systenTable3-1 provides information on several different @oad

highway speed electric vehicles, their battery pack size, and charge times at different

power levels to replenish a depleted batterlf.is important to note that many first

generation EVs choard Battery Management Systems may limit the effective rate of
energy transfer to 3.3 kW regardless of whether EVSE is a 240 VAC 40 amp installation.
Future generations of EVs may utilize ti# €apability of 240 VAC, 4np EVSE

Table3-1 EV Charge Times

Circuit Size and
Power in kW Delivered to Battery

EV Configuration| Battery | 120 VAC,| 120 VAC,| 240 VAC,| 240 VAC,| 480 VAC,

Size 15 amp 20amp | 20 amp 40 amp 85 amp

(kwh)
1.2 kW 1.6 kW 3.2 kW 6.5 kW 60kw

PHEWV10 4 3h20m | 2h30m| 1h15m 35m n/a
PHEV20 8 6 h40m 5h 2h30m| 1h15m n/a
PHEW40 16 13h20m 10 h 5h 2h30m 16 m
BEV 24 20 h 15h 7h30m| 3h40m 24 m
BEV 35 29h10m|21h50m[{10h40m[{ 5h20m 35m
PHEV Bus 50 n/a n/a n/a 7h40m 50 m

Note: Power delivered tdhe battery is calculated as followg:20VAC x 12Amps x.85 eff.; 120VAC x

Mmc ! YLJa

E oyp

maximumoutput.)

STToT

1 Trends in Battery Capacity
As the EV industry grows, it is fully anticipated that batteries will grovajracity, and

thus the range of vehicles will grow, as well. Larger capacity battery packs will require

Hnnzx!/

E OH

'Y LJa

Edyp

more energy to recharge, and consequently the recharge time will be extended.
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Charging systems using 110 VAC circuits will become less and less ratel/bigher
kW chargersvill become more relevant.

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. Domestic gasoline 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 lossales volumes through the past few

years. Most automotive 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 Edapetitively priced, even if gasoline prices are

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 vables and these projections provide a range of possible penetration rates.
Appendix Aprovidesdetails of these projected penetration rates. The information is
summarized in Section 3.4.

3.3.1 BEV and PHEV

The early hybrid vehicles that entered the automotivarket were very similar to thelCE

sister models. 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 gise mileage without requiring a dramatic change in

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 thedriving behavior unless they consider the gasoline engine 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
KIFagS (2 0S 02yaoOAizdza 2F AckKySsimde® it thelattedtdman EY 3 S |
driver must 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 merapparent that having two types of technology, battery 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. For BEVs, the 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 EVimiéoe pragmatic individuals,

the reduced cost of ownership 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 8itfe. It is expected that the PHEV buyer will adjust
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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.

Onthe other hand, as battery capacity increases, the recharge 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 plowtre DG-C For

drivers taking long trips, the PHEV may still be the vehicle of choice. While projecting EV
penetration is still difficult, the first major OEM to deliver mgweduced vehicles is offering a

BEV. In the subsequent years, many analystieve that PHEV sales will dominate the market,
but will be overtaken by the BEV sales by the end of the decade.

Lyle Dennis, EV enthusiast and editor of@@ f G ®02VY>X KIR | RAaO0dzaaAzy
President of North America, and quoted him asdak.

a [ 2tgrd demand (for) BEV could be higher as EREV initially leads the way with
battery technology like the lithiush 2y LI O1 Ay GKS +2f 0 XFANRG 3
AYAGALFE 9w9+ GSOKy2f 2 3eA S KK AadstSHa déllh a G KS

G2 KAt SAGVHOH6S gAf Rf & LJ2 Lz |,k thelteciadlddg® i ¢ A (0 K
flows down to BEV in what will be smaller cars to carry smaller packs, that may be the
higher@2 f dzYS LI & 2@SNI I f2y3aASNI GAYSdE

Since Reuss is in charge of GM North America salesiariatting, his opinions are likely to
LX & | &AA3AYAFAOLYG NREtS Ay GKS O2YLI yéQa &iGNI

3.3.2 Consumers

TheEverett Roger®iffusiorf 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 cldyithis, he defines these terms as part of his 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 venturesome and highly
educated. Price is nosamportant as the innovation.

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

4 Diffusionof Innovations (Rogers 1962)
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1 Early Adoptersre next, who again are well educatdulit take a more reasoned
approach where there needs to be valassociated with the product.

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

1 TheLate Majorityfollows, who are skepticahnd prefer thetraditionaland standard
market products.

1 Finally, theLaggardsare considered, who may never purchase the new product or will
do so only if it becomes the only choice.

100

75

50

% 2.Jeys 1Jen

25

Innovators  Early Early Late Laggards
25% Adopters Majority Majority 16 %
13.5% 34 % 34 %

Figure3-1 The Diffusion of Innovations According to Rogers

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

9 Similar to early adopters of hybrids

1 Early adoption will be concentrated around southern Califqrwizere weather and
infrastructureallow for ease of EV ownership.

Deloitte suggests the Early Majority will share these demographics:

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

5 Deloitte ResearchGaining Traction, A Customer View of Electric Vehicle Mass Adoption in the US Automotive
Market, January 2010
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1 There arel.3 million men and women ithe USwho have the demographic
characteristics of the Early Majority segmént.

3.3.3 Automotive Manufacturer Plans

Many OEMs have announced plans for the introduction of EVs or PHEVSs in the near future. A
summary table of these plans is showrnTable3-2.

Table3-2 OEM PHEV and EV Plans

All Electric | Battery Size| U.S. Target
Make Model Range (mi) (kwWh) 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 BlueZero 120 35 2010 low vol.
Focus 100 2011
Ford Transit Connect 100 2010
Tourneo Connect 100 21 2011
Hyundai i10 Electric 100 16 2012
6ibid

10/29/2010 19



De®rality

NORTH AMERICA

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 vehicles that have been announced.
Note that the rangdigures are published by the OEM and can vary dramatically with driver
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All Electric | Battery Size| U.S. Target
Make Model Range (mi) (kWh) Intro. Date
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
Think City 113 2010

behavior and climatic and geographic conditions.

3.4 EV Sales Projections

As noted in the introduction to this section, projections of EV penetration into the market are
difficult to obtain The vehicle manufacturers are not releasing their information to the public,
20KSNJ GKIy
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partly be resolved by the infrastructure, but public policy and incentives ail lpng way to

promote or detract from that acceptance. Appendix A explores the current projections worthy
of note, along with ECOtalitiNAQ a

LINE 2SOl A2y A

G2 RS@St2L) GKS

President Obama has set the goal to have a total of lomiiVs on the road by 2015. That

administration goal would require the annual penetration rates shown in FigixeABinual EV
Sales Projections. ECONA has also conducted a study of EV penetration, for which the results
are also shown in FigureZ3 alongwith the other penetration forecasts described in Appendix

A.
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Annual EV Sales Projections
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Figure3-2 Annual EV Sales Projections in theSJ

There appears to be fairly close agreement on a minimum sales projection of about 500,000
E\& per year by 2020. Using this as a minimum or conservative view, a more optimistic view
could be that of Deutsche Bank, with the middle prediction by Morgan Stanley. This gives us a
range of likely EV annual sales.

Annual EV Sales Projections
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Figure3-3 Range of Likely Annual EV Sales in th&.U
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ECONA used the lower, more conservative view for thisteng plan, but we strongly suggest
that this should be considered the base for specific planning, with more rapid atdpting
highly likely. EV penetration above this minimum would provide additional incentive and
demand for increasing EVSE. Figureshows this plan in annual sales, as well as cumulative
sales. By 2020, a total of almost 2.5 million EVs would be wcser

Projected EV Sales in the United States
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Figure3-4 Projected EV Sales in the &l

3.5 EVs as Part of the Overall Vehicle Mix

The automdive market in the U.Shas been extremely slow during this economic downturn.
Incentives have helped spashkles, but neaterm predictions are still below average growth.

While few are willing to make 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
3-5. By 2020, these EV sales will account for 3.1 to 5.6% of total new car sales.
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The total number of paenger cars in the U.B. 2007 was 135,932,930The 2.5 million
cumulative EVs expected in 2020 will remain a small fraction of the total nuofilvehicles.
However, the increasing penetration rate for EVs, coupled with the retirement of the older ICE
vehicles, will maintain a positive upward trend.
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Figure3-5 U.S.Annual Car Sales

3.6 Fleet Vehicles

Fleet managers will have a variety of options when selecting an EV for their purposes. The
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 coatlin required by the
OSKAOf SQa YAraarzy ftA1Ste gAatf RSGSNNVAYS GKS
PHEV may be selected. BEVs may be chosen when specifically counting on recharging between
trips.

Fleet managers are likely to be qudeeative 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.

7 National Transportation Statistics, Tabld 1: Number of U.S. Aircraft, Vehicles, Vessels, and Other Conveyances
www.bts.gov March 2010
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Projections of EVs selected as fleehiates are generally included in the total EV numbers. The
percentage of fleet vehicles 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 D08, 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.

TheAmerican Recovery and Reinvestment Act (ARRA) ofidli@ed $300 million to acquire
electric vehicles for the federal vehicle fleet. This grant money is intended to assisteaty
transition to EVs in fleet applications.

8 Business Fleet, 2009 Fact Book Stats, www.businessflaet.co
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4 EVSE Sales Projections in the United St{tes.)

Vehicle manufacturers face many difficulties in successfully launching electric vehicles. For EVs

to succeed, they must provide a comfortable, conveniant reliable transportation

experience. Unless a rich charge infrastructure is in place prior to vehicle launch, EV owners will
y2i 068 ofS (2 O2YT2NIllofeée OGN} @St sAGK2dzi SEL
will run out of energy. To avithis anxiety, a charge infrastructure must be established that

allows EV owners to charge where they live, work, and play. This infrastructure must be
AdzZFFAOASYyGfte NAOK (2 SyadiNBS GKIFIG 9 2y SNAR Of
charge sttions that can return a substantial amount of energy in a short period of time, to

make recharging at commercial locations (restaurants, stores, etc.) as simple and efficient as
FdzStAy3 | 3L az2f AySn¥dzSt SR @S K ar@sndah thansitidh OK  OK |
from gas to electric, and for consumer acceptance of electric transportation.

These charging systems, more accuratefgrred to as EVSIgrovide for the safe transfer of

energy between thelectric utility powersupplyand theelectric vehiclePHEVs and BEVs

NBIljdZANE GKS 9+{9 Ay 2Ndus hdttary2WitD &e ped@iation 6 BVSPS KA O
into the automotive market, a corresponding penetration of this charging equipment will be

required. This section identifiesehequipment that will be available 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, difféesigns of each

type were provided 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 asih&?2 Standard

9 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 harmonization project with the Canadian
Codes. A common connextis also the goal of European, Asian, and North American designers.
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Figure4-1 J1772 Connector Figure4-2 J1772 Inlet (right side)

The J1772onnectorand EV inlet will be used for both Level 1 and 2 chargvelsas
described below.

In 1991, the Infrastructure Working Coun@¢iWC) was formed by the ER&lestablish

consensus on several aspects of EV charging. Level 1, Level 2, and Level 3 charging levels were
defined by the IWC, along with the correspling functionality requirements and safety

systems. Since that time, the term Level 3 has been superseded bydesegptive terms;
G5/¢éC/Aa dzaSR Ay (GKAa R20dzYSyiao

The Level 1 method uses a standard Y2Z@branch circuit, which is 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 w Aa IASYSNIffe O2yairRSidhde forte EGSE fofil KS & LIN.
both private and publichavailable facilities, specifying a singlease branch circuit with typical

voltage ratings from 22Q 240 volts AC. The J1772 approved connector allows for current as

high as 80 amps AC (100 amp rat@duit); 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 approxnately 6.6kW or 3.3 kW charge powgespectivelywith 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 Faplendny EV owners will be more

interested in Level 2 chargy at home and in publiclgvailable 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 EV battengains 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@iven

Level 2 and DCFC
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DCF@s for commercial and public applications and is intendegérform in a manner similar
to a commercial gasoline service statiamthat recharge is rapid. Typically, B@vould

provide a 50% recharge in 10 to 15 minutesFD@pically uses an ofboard charger to provide
GKS 1/ G2 5/ 02 yadddEl hattefydnartdgeBent@Estern ntrdlSxkhe-off
board charger to deliver DC directly to the battery.

4.1 Level 2 Charging

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

4.1.1 Residentid

For a BEYand some PHEV owners who choose the utility time of use ratespreferred

method of residential charging will be Level 2 (240VAC/siplgéese power) in order to provide

the EV owner a reasonable charge time and to also allow the loaa} thié ability to shift load

Fda ySOSaalrNE gKAES y20 AYLIOGAYy3a GKS Odzad2 YSN
other PHE\bwners adedicated S@St M OANDdzA i Yl & ¢thR@rpdzr G St & Y
needs

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 relative battery sizes and estimated recharge times.

Even sopthe 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 charge from home when it takes eight hours for the rezh&wgce 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 vehiclewhichgets into the range of the IRCdiscussedn Section 6.
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Figure4-3 Preferences for Home Charging Durati@n

lylFfeada adaA3asSad GKIG Y2ad NBOKFNBAYy3I gAff
advantage for the owner is that most electtitlities that offer offpeak or EV special rates
reduce their rates in the evening so vehicle charging can occur during tpeaif lowercost
hours. Some electric utilities, however, designate thepefbk hours as 10 p.m. to 6 a.m., which
is only eighhours. Again, the advantage of charging in less than the eight hours is evident.

Table4-1 SDG&E Time of Use RaeTOU1
Super Off Peak Off Peak Peak Off Peak

Midnight ¢ 5am 5am¢ 12pm 12pm¢ 6pm 6pm - Midnight
$.14/kWh $.17/kWh $.27/kWh $.17/kWh ‘

As the super off peak rate is less than eight hours the advantage of charging in less than eight
hours is again evident.

Studies show that if all of the EV owners in a single neighborhood were to all set their EVSE to
start when the offpeak time starts, the resulting spike could be substantial, and which could
potentially cause more issues. When electric utilities begiofter demand reduction programs

to their customers and seek to balance loads for neighborhoods, new strategies probably will
emerge, including rotating the charge times among neighborhoods powered off the same
transformer. At the same time, the increasimghicle battery capacity will require longer

recharge times. (See also Appendix B.) EVSE will need to be capable of delivering a recharge in
much less than the eight hours available atpéak times.

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

11 http://www.sdge.com/environment/cleantransportation/evRates.shtml

10/29/2010 28

O«



'~ . LongRange EV Charging Infrastructure PI
@E®tality grang e

for the Greater San Diegérea
NORTH AMERICA

As shown before, it is anticipated that most EV an&Yldwners will rely on Level 2 equipment
where possible. In the next few years, incentive programs and consumer demographics will
favor more Level 2 home use. However, the significant number of people who live in areas
where a home charger may not be fdalsi will reduce that number, as will those consumers

who buy used EVs. It is estimated that by 2020, the percentage of EV drivers with home Level 2
EVSE will be about 50% of all EV adopters

4.1.2 Fleet

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

t1 9+ dz&ASNES YFEAYAT Ay3 GKS @OSKAOt SQa GNY oSt
be more economical and have less impact on the environment. Consequently, the EVSE chosen

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

between vehicles, so some vehicles are charging while others are on the roadflSeime

managersmay desirea mix of a few DCR&th a larger number of Level 2 EVSE.

Fleet operations that currety 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 this may encourage managers to either change the route timing or select
vehicles withgreater 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 EVSHEéorecharge of batteriegather than
depend upon the network of publicigvailable EVSE. Publiglyailable EVSE may not be vacant
when needed or in a location suitable for the mission of the vehicle.

Fleet vehicles may include employer fleets where s are purchased for the use of select
employees. In these cases, the employer will determine whether an EVSE is installed at the

SYLX 28SSQa K2YSz 0 0KS 42NJLX I OS:E 2N o20KoD |
use of the EV, and thus the usepubliclyavailable 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 through fleet vehicle rotations or staggered shift starts. Overall it is estimatebehat t
population of Level 2 EVSE in fleet applications will be approximately 67% that of the EVs.

4.1.3 CommerciaPublicly AvailableEVSE

G/ 2YYSNOALFE 9+{9¢ NBTSNAE Gotvned lgcatdrS (oth#frthabS R Ay N
residences) that are publicly alable. Like residential equipment, EVSE in these locations will

focus on Leve? and DCFEQ.evel 1 EVSE will become incredgimgelevant. Locations sought

for Level 2 will be those 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 which

G LIJdzNLJ2 & S F dzf ¢  GNHTSadnd sudhBlestinatiens td inatuBleRlaycare, religious

activities, school, medical or dental appointments, shopping, errands, sodedrgegs,
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recreation, familyor personal, transporting someone, and meals. We could also easily add night

Of dzoa> aLRNIAYy3 S@OSYyilas YdzaSdzyas AK2LILAY3I Y f
offices, and numerous other places where people may parkrierto three hours or longer.

Revenue methods will be employed for retail owners to charge a fee for providing the charging
service. As demand grows, good business models will expand the population of commercial

Level 2 EVSE.

4.1.4 Public EVSE

Gt dzo f A O rdtaegipinenidaded on publimwned land that is publicly available. Like
residential equipment, EVSE in these locations will focus on Level 2 and Level 1 EVSE will
become increasinygirrelevant. These locations will be those where the EV owner iy like
remain for a substantial period of time, and can include government buildings, public parking
lots, curbside parking, airport visitor parking, museums, etc. Public funding would be required
to provide EVSE in these locations, and thus it is anteiptitat the number of public EVSE
installations will be substantially lower than the number of commercial EVSE installations.

4.1.5 Employer

Employers are likely to install EVSE to encourage their employees to purchase EVs, to promote
green certification ofacilities, and to achieve organizatievide sustainability objectives. The
number of EVSE provided will remain small, however, because the travel studies show that
most people commute well within the range of their EV. For most employees, employer EVSE at
work is a convenience, not a necessity. Major exceptions to this are employees who cannot
install EV charging at their residence because of property ownership or construction limitations.
Employers will need to factor the benefits provided to certain égypes over others and

consider the costs associated with adding numerous EVSE as the EV market grows, but they
likely will find ways to maximize the benefit returned by the EVSE. It is likely that the number of
employer or workplace EVSE will be less ttennumber of EVs, so employer strategies related

to rotating EVs will be considered. Few projections of workplace EVSE have been published, and
their deployment figures are not included in the projections included in this document.

Installation of workphce EVSE also contributes to qualificationLfeadership in Energy and
Environmental Desigi.EEDcertification.LEED is an internationallgcognized green building
certification system, providing thirgarty verification that a building or community wa

designed and built using strategies aimed at improving performance across all the metrics that
matter most: energy savings, water efficiency, CO2 emissions reduction, improved indoor
environmental quality, and stewardship of resourcesl @ensitivity tatheir impacts.
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Developed by th&).S. Green Building Council (USGBEIED provides building owners and
operators a concise framework for identifying and implementing practical and measurable
green building desigrtonstruction, operationsand maintenance solutions?

4.1.6 EVSE Requirements

The essential question raised is this: How many EVSE installations will be required to provide
GKS ySOS&aalNE AYFNFaldNHZOGdZINEK ¢KA&a aKQWKA R 0 S
AYTNI a0 NHzOGdzNBES gKSNBE GaNAOKE AYRAOFGSa GKI G
locations results in readily available charging. When the public sees that a high number of
locations are available, they will be more receptive to enteringBEveand PHEV markets. A rich
charge infrastructure is critical for a smooth transition from gas to electric and for consumer
acceptance of electric transportation.

l.j

0Even though EVs meet the daily range requirements of most drinaerge 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 buyirrgléas)

The deployment of DECequipment will be address in Section 6. The remainder of this section
will focus on Level 2 EVSE.

4.2 EVSE Projectiollethods

9/ hiGltAGeQa YSiK2R2f23e& F2NJ LINRP2SOGAYy3a [ SOSH
four major factors: geographic coveragistination planning, refueling stations, and rich
infrastructure. Appendix A provides the details of these projectitresfour factors are

summarized below.

4.2.1 Geographic Coverage

Because the cost of owning and operating EVs will become increasinghetitive, the EVs
available by 2020 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 dechavill be at destination venues,
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 ESE.

12U.S. Green Building Council,www.usgbc.org

13 Deloitte ResearchGaining Traction, A Customer View of Electric Vehicle Mass Adoption in the US Automotive
Market, January 2010
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Multiple zones of increasing EVSE density are projected, with the city center or specific
destination complex having the highest density of EVSE. The total projected EVSE required to
provide this geographic coverage is considered the minimum needpbtade EV drivers
assurance that they will not be stranded by a depleted battery anywhere in the metropolitan
region

4.2.2 Destination Planning

It was shown in the NTShat a significant number of trips for personal reasons to various
destinations occur evgrday of the week. 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 bythe introduction 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 corenience of gas stations.

Taking the Deloitte research as a starting point, there are a number of other factors that will
likely push the ratio of EVSE to EVs up or down. Operational efficiencies of networked EVSE,
such as a reservation system to charg@uablicly available EVSE, may exert a downward

pressure on the number of EVSE needed. While the functional time it takes for an EV to charge
(considerably longer than at a gasoline refueling station) will like exert an upward pressure on
the number of EBE needed. Additional factors, such as the mix of PHEVs and EREVs to BEVs
may also affect the perceived and real demand for EVSE because PHEVs and EREVs are not
strictly dependent on EVSE. If an ancillary market or V2G becomes attractive to EV owsners thi
may create a greater need for publicly available EVSE.

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 detiseilyuted Level

2 equipment. Indeed, the visibility 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 deployads likely will be much higher

than it might be in a mature market.
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4.2.5 National EVSE Sales Projections

Section 3# illustrated the minimum expeet EV sales in the U With 3.6% of that expected to
be fleet vehicles, Table2 provides the cumulative callated number of EVSE installations to
be deployed in residential, fleet, and public/commercial locations based upon the eTec

methodology. This infrastructure is then identified as a percentage of total residential EVs.

Recall that it was assumed the number of EVSE installations for fleet applications would be two
EVSE for every three fleet EVs. Also recall that the number of residential EVSE installations is
based upon initially assuming that 20% of PHEV and BEV owillarseALevel 1 at home or rely
on workplace and publicly available infrastructure. It is also recognized that many EV owners
may reside in locations without garages or convenient charging location. This leads to the
assumption that over time, the percerga of Level 1 users increases to 50% of EVs sold in
HAHN® ¢KFEG A&dYX GKS ydzYoSNI 2F wSAaARSYy (Al f
factor methodology was used to project the publicly available EVSE, as shown in T2bled 4
Figure 43.

[ SOS

Tabk 4-2 Projected Cumulative EVSE Penetration in the United States

2011 3,692 14,767 2,474 11,814 41,053 55,340 | 300%
2012 7,895 48,496 5,289 37,342 113,966 | 156,598 | 278%
2013 | 11,308 130,048 7,577 96,235 256,194 | 360,005 | 255%
2014 | 17,840 252,467 | 11,953 | 176,727 416,570 | 605,250 | 224%
2015 | 26,367 420,536 | 17,666 | 281,759 609,778 | 909,203 | 203%
2016 | 34,335 652,360 | 23,004 | 410,987 815,451 | 1,249,442 182%
2017 | 43,782 951,258 | 29,334 | 570,755 | 1,093,946 | 1,694,035 170%
2018 | 55,166 | 1,323,972 | 36,961 | 754,664 | 1,403,411 | 2,195,036 159%
2019 | 70,031 | 1,772,896 | 57,644 | 1,151,930 | 2,349,937 | 3,559,511 153%
2020 | 86,036 | 2,303,860 | 57,644 | 1,151,930 | 2,349,937 | 3,559,511 149%
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Projected EVSE Cumulative Sales
in the United States
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5 EV and EVSE PenetrationgGineater San Diego

The nationwidgpenetrations of EVs and EVSE assist in providing projections of EVs and EVSE
penetrations in Greater San Diego. The early market launch of EVs into San Diego will create an
informed public and enhance the public awareness of EVs. The infrastructurequdyidhe

EV Project will also create more public awareness and interest. SDGREUEses will create

an attractive incentive to adopting EVs. Local promotional materials, incentives, and press
releases encouraged by the OEMs and the EV Project dlsoorease vehicle penetration.

National figures are used as the basis for San Diego, with local population behavior taken into
consideration. The penetration factor is increased based upon increased enthusiasm and
awareness resulting from OEM and EVj&bmarketing. These figures are identified later in

this section.

5.1 LongRangePlan Boundaries

The planning boundary of this long range plan includes the Greater San Diego area, and the
nearby markets of south Orange County. The long range plan also considers the major highway
systems connecting this area to other major population centers. -Bheitridor holds high

interest in connecting the cities of San Diego, Los Angeles and all along the western coast to
Seattle. DC Fast Charging along tBeH5, and 115 systems and other corridors is discussed in
Section 6. The boundary selected is showfRigure 5l.
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Figure5-1 Greater San Diego Long Range EV Plan Boundary

This boundary is not intended to infer that EVs will not be adopted in areas outside the
boundary but that the majority of EV ownensll work or live within this area, based on the
current and planned concentration of population and employment centers within the
boundary. In addition, the boundary area should be the focus of publicly available EVSE.

5.2 Demographics

Developing the EV irdstructure should respond to demographics. Understanding the

LJ2 LJdzf  GA2Yy RSyaaaasSasz tA1Ste 9+ 2gySNRa RSy213

vehicle use, travel habits, car purchases and growth will help understand the need for EVSE

penetration The demographics of early adopters will be much narrower in range than those of

EV users 10 years from now. The rich EVSE population will encourage the general public to

accept the EV as an alternative to the internal combustion vehicle. The readigtdegublic
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5.2.1 Population

The boundary area population in 2007 was 3,667,880 compared to California State populatio
of 36,983,904, with 3,131,552 people in San Diego Cointyrigure & shows the population

by zip codes within the boundary area. Generally, population is concentrated nearer the coast,
in the multiple city centers of the 18 cities in San Diego Couamtgt along the major interstates

and state routes throughout the region.
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16 2050 Regional Growth Forecast, SANDAG
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This boundary includeall the major cities othe San Diego area, which extends to the northern
boundary of the City of Oceanside, and south Orange County, as shown in -llable 5
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Table5-1 Major Population Centers Greater San Diego Area 2908

City Area Population

San Diego and Major surrounding Area 1,824,235
San Clemente/Laguna Niguel, etc 390,290
Carlsbad/Oceanside and surrounding area 271,442
Escondido and surrounding area 311,133
Chula Vista 230,397

5.2.2 Education

The introduction of EVs in the next ten years is expected to provide a wide range of vehicle
types and capabilities. This inventory is expected to appeal to the greatetadam in

promoting the adoption of EVs. Analysts project, however, that innovators and early adopters
of EVs will generally have higher education degrees. The long range plan should involve the
greater public, but the early years of adoption should cdeseducation when placing the

publicly available EVSE. Figuré Bustrates the population percent by zip code of adults with

college bachelor degrees and advanced degrees.

17 http://www.citypopulation.de/USACaliforniahtmi
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5.2.3 Vehicles

Analysts also suggest that the existing hybrid vehicle users can be an early indicator of who the
innovators and early adopters of EVs will be. Figuteshows locations of existy hybrid
vehicles.

18 Microsoft MapPoint 2010 United States
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Figure5-5 Hybrid Vehicles by Zip Code

It is also likely that adopters of EVs will have at least two vehiclég inousehold. Figure-6
shows locations of households with twar more vehicles.
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5.2.4 Traffic Patterns

Significant study has already been completed on identifying traffic flows and patterns on major
freeways. What is useful in identifying potential sites for publicly available EV charging
infrastructure are where trips are attracted to in the greatest numbersgional attractors.

Vehicle trips points can be broken into trip origination points, typicajdential areas, and

trip destinations. Uses that draw trips from all over the region are regional attractors, and one
type of regional attractor is an employment center, which is described in more detail in the next
sub-section. Other regional attracts include retail and entertainment districts, along with
recreation areas and muithodal transportation hubs. Figure’shows major regional

attractors of the use types described above.

19 Microsoft MapPoint 2010 United States
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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 dveers will likely stop at other destinations within and around these work
centers, and between these work centers and their homes.

20 SANDAG, 2010 T/ Project
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