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Disclaimer

Staff members of the California Energy Commission prepared this report. As such, it
does not necessarily represent the views of the Energy Commission, its employees, or
the State of California. The Energy Commission, the State of California, its employees,
contractors and subcontractors make no warrant, express or implied, and assume no
legal liability for the information in this report; nor does any party represent that the
uses of this information will not infringe upon privately owned rights. This report has
not been approved or disapproved by the Energy Commission nor has the Commission
passed upon the accuracy or adequacy of the information in this report.




ACKNOWLEDGEMENTS

Many different people were involved and contributed to the success of this project. At
Disneyland Resorts, Tony Garcia was critical in conceptualizing the project and supported it to
the very end. Daniel Torres helped coordinate the scheduling and construction to align with
many other projects happening at the resort. We appreciate the support from ChargePoint,
especially Michael Jones and John Schott. We appreciate the additional funding support
provided by South Coast Air Quality Management District (Clean Fuels Fund) and the
assistance that Patricia Kwon provided. This project was made possible with the funding from
California Energy Commission and we want to thank Elizabeth John, Elyse Cheung-Sutton, and
Taying Zhang for their advice and insights.



PREFACE

Assembly Bill 118 (Nufiez, Chapter 750, Statutes of 2007) created the Clean Transportation
Program, formerly known as the Alternative and Renewable Fuel and Vehicle Technology
Program (ARFVTP). The statute authorizes the California Energy Commission (CEC) to develop
and deploy alternative and renewable fuels and advanced transportation technologies to help
attain the state’s climate change policies. Assembly Bill 8 (Perea, Chapter 401, Statutes of
2013) reauthorizes the Clean Transportation Program through January 1, 2024, and specifies
that the CEC allocate up to $20 million per year (or up to 20 percent of each fiscal year’s
funds) in funding for hydrogen station development until at least 100 stations are operational.

The Clean Transportation Program has an annual budget of about $100 million and provides
financial support for projects that:

e Reduce California’s use and dependence on petroleum transportation fuels and increase
the use of alternative and renewable fuels and advanced vehicle technologies.

e Produce sustainable alternative and renewable low-carbon fuels in California.
e Expand alternative fueling infrastructure and fueling stations.

e Improve the efficiency, performance and market viability of alternative light-, medium-,
and heavy-duty vehicle technologies.

e Retrofit medium- and heavy-duty on-road and nonroad vehicle fleets to alternative
technologies or fuel use.

e Expand the alternative fueling infrastructure available to existing fleets, public transit,
and transportation corridors.

e Establish workforce-training programs and conduct public outreach on the benefits of
alternative transportation fuels and vehicle technologies.

To be eligible for funding under the Clean Transportation Program, a project must be
consistent with the CEC’s annual Clean Transportation Program Investment Plan Update. The
CEC issued PON-13-606 to encourage the widespread adoption of plug-in electric vehicles by
deployment of charging infrastructure, particularly in high-visibility destination sites. In
response to PON-13-606, the recipient submitted an application which was proposed for
funding in the CEC’s notice of proposed awards July 3, 2014 and the agreement was executed
as ARV-13-044 on August 12, 2014.



ABSTRACT

One of the most important strategies encouraging the widespread adoption of electric vehicles
by the general public is the deployment of an extensive charging infrastructure, particularly in
high-visibility destination sites, such as the Disneyland Resort. Expanding the number of
electric vehicle charging sites allows electric vehicles to be used in place of conventional
vehicles by encouraging the most electric vehicle miles of travel possible. Additionally, the
presence of charging sites at common destinations can help demonstrate the viability of
electric vehicles to prospective buyers. This report describes the planning and deployment of
33 dual port electric vehicles charging stations at the Disneyland Resort. Working together
with the site hosts, four sites were selected within Disneyland Resort for the installation — one
is a large parking structure for daily theme park visitors and the other three are hotel parking
lots or garages, for self-parking and valet parking. Once installed, the usage data from the
charging sites was collected for six months. The data monitoring showed that the usage of the
charging stations was on average less than one charging event per day and we expect as
electric vehicles adoption increases over time, the demand for charging will also increase.
Additional awareness of electric vehicle supply equipment availability at Disneyland Resort,
through marketing, by word of mouth, or electric vehicles charging apps, will also increase
utilization over time. The data indicate the growing usage of the electric vehicle charging at
the locations and potential for greater usage that can be supported through information and
adjustment of charging policy.

Keywords: electric vehicle, EV charging stations, EVSE, Disneyland Resort, destination
charging.

Please use the following citation for this report:

Tomic, Jasna, Leong, Kevin, Joffe, Enid, Bent, George. 2019. Disneyland Resort Destination EV
Charging. California Energy Commission. Publication Number: CEC-600-2019-058.
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EXECUTIVE SUMMARY

Disneyland Resort is a premier tourist destination with millions of visitors each year, making it
an ideal location for destination electric vehicle charging. This project funded planning, design
and installation of 64 electric vehicle charging ports at the resort (31 dual port and two single
port). The partners on the project were CALSTART, Clean Fuel Connection, ChargePoint

(providing the infrastructure, selected by the site host) and Disneyland Resort as the site host.

Four sites were selected, out of seven considered for installation of the electric vehicle

infrastructure. The selection process was determined by site host priorities (see selection
rationale in Table 1), availability of electrical capacity, and site-specific costs of construction.
The final sites and number of ports are show in Table 1:

Table 1: Selected Sites and Number of Ports

- Parking . Dual Port Total
Destination Spaces Selection
Site Address (incl Rationale EVSE # of
ADA) (CT4000) Ports
Mickey and é?l?) Disneyland High volume
Friends Parking o 11,206 Theme Park 25 50
Structure Anaheim, CA arkin
92802 parxing
. 1150 Magic Way . -
S S EE T i R €
92802 y
Disney’s Grand | 1600 Disneyland . -
Californian Dr. Anaheim, Ca. | 459 ﬁ\;?rzrligt\r/.ft? 2 4
Hotel & Spa 92802 y
Disney’s 1717 Disneyland . .
Paradise Pier Dr. Anaheim, Ca. | 536 Sq;?;?'%gt;’"ssgs 2 4
Hotel 92802 y

Two single-port charging stations were installed at Disneyland Hotel to accommodate the configuration of the ADA
Compliant parking spaces.

Source: CALSTART

This execution of the project was much longer than initially planned (four years compared to
one and a half years) and were in great part due to an underestimation of the steps involved
in a construction project. Some important learnings associated with planning, design and

construction are listed below.

¢ Load measurements are required for proper selection of sites to ensure adequate
availability of power for the electric vehicle supply equipment.

e Designs, approval and permitting times need to account for the site host’s internal
processes and rules. Understanding the roles and processes ahead of time will help with
the planning.




Redesigns of the sites to include new ADA compliance requirements caused delays.

At large sites where construction projects are very common, coordination with other
construction may cause delays that should be taken into account in the planning and
proposal phases.

The timeline and project schedule should include maximum flexibility in anticipation of
adjustments which are very common in projects involving construction.

Cumulative gallons of gasoline displaced over these 14 months is approximately 15,200
gallons. This is comparable to pulling 32 passenger vehicles off the road for a year. At the
current usage, all 64 ports at the 4 charging sites would displace 18,000 gallons of gasoline
per year — comparable to pulling 38 passenger vehicles off the road.

The six months of data monitoring showed that the usage of the charging stations was on
average less than one charging event per day. We expect that the usage will increase as EV
drivers become more aware of the availability of electric vehicle charging at the resort. Based
on the information from the usage data and user feedback, we have the following conclusions
and recommendations:

Popular destination sites are excellent locations for electric vehicle charging that can
encourage usage and adoption of electric vehicles.

Site hosts should monitor the usage at regular intervals and consider adjusting the
pricing policy and management of the charging stations. This will maximize the usage of
the charging stations, decrease idle time, and provide reliability to electric vehicle
drivers. We recommend annual review and updating of the management and operations
plan.

Monitoring the charging stations will ensure that broken devices are replaced and
operational errors are corrected.

Promotion and information about the available electric vehicle charging can be
increased to ensure communication with the public.



Chapter 1.:
Introduction

The Disneyland Resort is one of California’s premier tourist destinations with the single largest
cumulative attendance, more than any other theme park in the world. In 2015, the annual
attendance at the park was 18.2 milliont

The high attendance and visibility makes this the ideal location for placement of electric
vehicle (EV) charging stations that would be available to visitors driving EVs. It also represents
an important opportunity to address one of the most important barriers to widespread EV
adoption: range anxiety. Nationwide, fear that an EV might lack the range to reach its
destination — or that when it does it will be unable to find a suitable charging station — is
slowing the pace of EV adoption. This project will contribute to changing that perception by
aiming to install public EV charging infrastructure at a very popular resort that sees millions of
visitors each year. Availability of a larger number of EV charging stations at the resort will
encourage use of EVs and displace petroleum and reduce greenhouse gas emissions. It will
also have the additional benefit of demonstrating the viability and attractiveness of EVs to the
resort’'s many guests.

At the end of 2013, Disneyland Resort installed ten publicly accessible dual port charging
stations for visitors and five charging stations for staff. These charging stations were self-
funded with the assistance of rebates and tax credits from Anaheim Public Utilities. The
current project grows the existing EV charging network by adding 31 dual port and two single-
port charging stations also called, electric vehicle supply equipment (EVSE). In addition, the
project includes monitoring and evaluation of the installed EV charging stations to better
understanding the usage and inform industry best practices.

This document is the final report of the project and is divided into several sections. Chapter 2
presents an overview of the project, describing the partners, charging equipment, selection of
sites, and the steps of the installation process. Chapter 3 discusses the operation and
maintenance of the charging equipment including training. Chapter 4 describes in more detail
the process at each completed site. Chapter 5 includes the EVSE usage data and analysis of
the data. Finally, Chapter 6 reviews challenges encountered and presents conclusions and
recommendations for future projects of this sort.

1. Global Attraction Attendance Report, TEA/JAECOM, 2015
(www.teaconnect.org/images/files/TEA_160_611852_160525.pdf)
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Chapter 2:
Project Description

Project Partners
The project team includes the following organizations:

| ! CALSTART Project Manager, Administrator, Data Collection and
g I?I_ﬂ T Analysis of Performance
LULTILLY

Clean Fuel o _ _
- Connection, Coordination of Design and Installation
S Inc. (CFCI) Distributor of ChargePoint Equipment
The The

(c)nr?«B.m Disneyland Host and Site Owner of Charging Stations

_ Company R t
esor

: . Supplier of EVSE Equipment — Chosen by Disneyland
—chargepoim+
”e ChargePoint Resort as the Preferred Manufacturer

CALSTART managed the overall project while CFCI was responsible for coordinating the
purchase, design and construction.

Figure 1: Project Team organizational chart.

CALSTART
(Applicant)
‘ ChargePoint CFCI ‘ DISNEY ‘
(Manufacturar) (Distributor, Installar) {Station Onrner)

w

Source: CALSTART



Charging Equipment
The charging equipment was selected by the site host, Disneyland Resort. The choice was
made for ChargePoint CT4021, CT4023, and CT4011 Level-2 commercial charging stations
shown in Figure 2. A total of 33 charging stations (64 ports), 31 dual port and two single-port,
were installed.

Figure 2: The CT4021 Dual Port Bollard Charging Station (a), CT4023 Wall Mount
Dual Port Charging Station (b), CT4011 Single-Port Charging Station (c)

Source: CALSTART

The CT4021 dual port charging stations provide two 7.2 kW (208/240V @ 30A) Level-2
charging ports with locking holsters and are designed for public, outdoor usage for easy use
by all plug-in vehicle drivers. Charging is delivered via standard SAE J1772 connectors.
Currently the available software provides 24/7 driver assistance, controls access, enables
reservations, updates displays, tracks usage, and monitors the station remotely. The CT4011 is
the single-port version of the CT4021. Both charging station models were installed at the
Disneyland Hotel and the Grand California Hotel.

The CT4023 has the same specifications as the CT4021 but in a wall-mount configuration. This
charging station model was installed at the Mickey & Friends Parking Structure and the
Paradise Pier Hotel.



Table 2: Electrical Input / Output and Functional Interface Specifications

Electrical Input

Standard

Standard Power Share

Power Select 24A

Power Select 24A Power Share

Power Select 16A

Power Select 16A Power Share

Service Panel GFCI
Wiring - Standard
Wiring - Power Share
Station Power

Electrical Output

Standard ‘

Standard Power Share

Power Select 24A ‘
Power Select 24A Power Share
Power Select 16A ‘
Power Select 24A Power Share

Functional Interfaces

Connector(s) Type \

Cable Length - 1830 mm (6')
Cable Management

Cable Length - 2440 mm (8) |
Cable Management

Overhead Cable
Management System

LCD Display ‘
Card Reader

Source: CALSTART

30A

24A

16A

n/a

(ChargePoint, Inc.)

Single Port (AC voltage 208/240V AC)

nput Power KRequired Service

2.2 40A dual pole
One 40A branch circuit (non-GFC| type)
n/a n/a
One 30A branch circuit 30A dual pole
(non-GFCl type)
n/a n/a
One 20A branch circuit 20A dual pole
(non-GFCl type)
n/a n/a

30Ax2

324

24Ax 2

24A

1BAx2

16A

Dual Port (AC voltage 208/240V AC)
Connaction Banal Riciileie
Two independent 40A 40A dual pole
branch circuits (non-GFCl type) x 2
One 40A branch circuit 40A dual pole
(non-GFCl type)
Two independent 30A 30A dual pole
branch circuits (non-GFCl type) x 2
One 30A branch circuit 30A dual pole
(non-GFCl type)
Two independent 20A 20A dual pole
branch circuits (non-GFCl type) x 2
One 20A branch circuit | 20A dual pole
{non-GFCl type)

Do not provide external GFCI as it may conflict with internal GFCI (CCID)

3-wire (L1, L2, Earth)
nfa

S-wire (L, L1, L2, L2, Earth)
Z-wire (L1, L2, Earth)

BW typical (standby), 15W maximum (operation)

72kW (240V AC @ 30A)
nfa

5.8kW (240V AC@24A)
nfa

3.8kW (240V AC@16A)
n/a

SAE 772"
5.5 m (18"

nfa

7.2kW (240V AC@30A) x 2

T2KW (240V AC@30A) x 1 or 3.8kW (240V AC@16A) x 2

S.8kW (240V AC@24A) x 2

| 5.8kW (240V AC@24A) x 1 or 2.9KW (240V ACGE12A) x 2

| 38KW(

Yes

3.8kW (240V AC@16A) x 2
240V AC@16A) x1 or 1.9kW (240V AC@BA) x 2

SAE N772%x 2
55m(18)x2

7m(23)

145 mm (5.7%) full color, 640x480, 30fps full motion video, active matrix, UV protected
ISO 15693, 1SO 14443, NFC

Yes

l

Yes x 2



Site Selection

The initial project proposal included seven Disneyland Resort EVSE site locations. All potential
site locations are in high-volume, American with Disabilities Act (ADA)-compliant parking lots,
and collectively, contain a total of 13,482 parking spaces accessible to hotel and theme park
guests. All locations are well lit with easy and safe ingress-egress routes for both vehicles and
pedestrians with prominent signage. Planning incorporated installation of ADA-accessible EV
spaces; the new spaces devoted to EV charging stations are not, however, ADA-exclusive. The
nature of the locations, many of which have 24-hour ingress/egress, ensure that many of the
charging stations will be used 24/7. Figure 3 below shows all seven initially proposed site
locations on a map of Disneyland Resort.

Figure 3: Map of Proposed Potential Sites

LW | —
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Map Legend ==

(1) Mickey & Friends f = IS
|

(Parking Structure) il m’i':é !
322 Rt Pack
(2) Disneyland Hotel 25 L x\%
(Self Park) - ' w ;
; A

(3) Downtown
Disney District
(Self Park)

(4) Disney's
Grand California
Hotel & Spa
(Self Park)

(5) Disney's
Paradise Pier Hotel
(Self Park)

(6) Simba i
Parking Lot i

(7) Toy Story { . |
Parking Lot 1 "

t;:;.:;:i-l ] [i
— &
Source: CALSTART

A total of four sites were strategically chosen for installation of the 33 charging stations
throughout the 500-acre campus. Table 3 shows the names of each location and information
on the parking spaces and number of ports and EVSEs installed.



Table 3: Final Destination Sites for EVSE installation

Pier Hotel

92802

mainly tourists

Zal;(égts;] Selection DUBH ZEIRE | UEIEL
Destination Site Address gncl Rationale EVSE # of
ADA) (CT4000) | Ports
1313 Disneyland High volume
Mickey and Friends r. 11,206 Tr?eme Park 25 50
Parking Structure Anaheim, CA ’ arkin
92802 parking
1150 Magic Way . .
Disneyland Hotel Anaheim, CA 1,281 On\qlzrr?llg?;:rlfslg 2+ 22 6
92802 y
Disney’s Grand 1600 Disneyland . .
Californian Hotel & Dr. Anaheim, Ca. 459 Orx::r?llg?;a/rlfslg 2 4
Spa 92802 y
. , . 1717 Disneyland . .
Disney’s Paradise 5. Al G 536 Overnight visits, 5 4

a. Two single-port charging stations were installed at Disneyland Hotel to accommodate the configuration of the
ADA Compliant parking spaces

Source: CALSTART

All sites were chosen via an extensive and thorough site selection process coordinated by CFCI
with CALSTART and Disneyland Resort. In addition to the criteria required by the California
Energy Commission this site selection process considered other factors, including:

e Maximizing visibility to the public

e Ability to cluster stations

e High-usage locations

e Reducing installation cost

e Availability of electrical power

e Input and preference of site-host

The elimination of the other sites occurred primarily due to two reasons: 1) lack of sufficient

power on-site and, 2) major redesign plans and changes that would not permit installation on
the current timeline. The number of charging stations at each location was primarily
determined by the need, the availability of power, and space to accommodate the design. The
final site selection meets the purpose and goal of this project- increasing charging
infrastructure in highly visible and high-demand locations.




Flure 4: Locatlon and Number of Ports Installed at Dlsne Iand Resort
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Installation Process

This section describes the stages that are included in the installation process. Figure 5
represents five important stages presented in the order as shown.

Figure 5: Five stages of installation

Electrical Load : o N
DeSIgll Plan Approval

Source: CALSTART

- Construction

Electrical Load Measurement

An important step for each potential site was to conduct a load measurement and ensure the
availability of electrical power at the specific location that will serve the planned EVSEs. The
electrical load measurements consisted of placing a load monitoring meter into the selected
electrical panel and monitoring the usage of the panel over a period of seven days. Once the
monitoring period ended, the load monitoring meter was removed from the panel and the data
downloaded. A usage report was then generated and turned over to the Disneyland Resorts
Project Management team for analysis and approval of the panel for the project. The
installation and removal of the monitoring meter included a complete electrical shutdown of
the panel being monitored as well as any associated downstream devices that were powered
from the targeted panel2. This necessitated a high level of coordination with the resort as CFCI
was shutting off power to parts of the resort in order to install and remove the meters.

Design Plan — Architectural and Electrical

The next step was to create accurate architectural and electrical drawings for each of the four
sites. It was the responsibility of CFCI to prepare each design based on the agreed upon
placement of EVSEs at each site. CFCI performed the measurements for each location and
completed the architectural and electrical plans. The general building plans for the four sites
can be found in Appendix A.

The design process involved using the computer aided design drawings provided by
Disneyland project staff for each site and using them as building blocks to create both the
architectural and electrical plans. The architectural part of the plans had to be completed first,
designating the areas that work would be performed at each location. Following that step, the
electrical engineer would use the architectural plans to design the electrical infrastructure to
be installed. Once both the architectural and electrical drawings were completed, the set of
plans was submitted to the Disneyland Resort project team for review and comment.

When the project was started in October 2015, there were no existing ADA building codes for
EV charging. New ADA requirements for charging have since been added to the California

2 The Grand Californian Hotel required a 30-minute power shutdown in order to install the charging stations.
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Building Code and went into effect on January 1, 2017. Until then, the only guidance for EVSE
installers and local jurisdictions were the guidelines adopted from the Division of State
Architect in 1997 and updated by the Governor’s Office of Planning and Research in 2013.
CFCI constructed two previous projects for Disney— 7eam Disney Anaheim and the initial
chargers at Mickey and Friends Parking Structure. In both cases, an accessible path of travel
was not required, only a striped accessible parking space. The same design guidelines were
used in the initial planning process for the current project.

As the project was being designed, Disneyland Resort reviewed all sites for accessibility and
opted for an ADA compliant path of travel. This caused a re-design at Mickey & Friends
Parking Structure since the only compliant path of travel was 300 feet from the initial charging
location. The re-design also caused the installation cost to increase. Due to on-going questions
of what was and was not required for ADA access to charging, CFCI kept Disneyland Resort
apprised of the upcoming change in the CA Building Code and provided analyses of the current
status and the changes under the new codes. After review by the legal department and ADA
staff consultants, Disneyland Resort made the decision in May 2016 to comply with the
upcoming code that would go into effect on January 1, 2017.

Approval and Permitting

The completed designs were submitted for review and approval by Disneyland resort staff.
Plans for each site were reviewed by the following groups: Project Management staff, the
Architectural staff, the Electrical Engineering staff, the individual facility staff where the
projects were planned, and any other Disneyland departments involved in the project. Once
that review was completed, a design review meeting was scheduled at Disneyland Resort with
all parties to go over the plans and any corrections and additions to the plans. CFCI would
complete any requested changes and resubmit the revised plans back to the Disneyland
project staff for a further review and approval of the plans. The plans also followed Disneyland
Resort’s extensive design standards. Overall, there were several iterations before Disneyland
Resort staff was ready to submit the plans to the City of Anaheim Building and Safety
Department. City review took two to three weeks. The permits for each site are provided in
Appendix B.

Construction

The construction phase of the project required formal bidding on the installation of EV
chargers at all four locations by qualified electrical contractors who were approved by
Disneyland Resort to be able to work on-site at the resort. All contractors needed to be union
certified.

CFCI invited three contractors to the site walks at each location in order to inspect the
proposed work and submit pricing based upon the approved project plans and the site walks.
Once the bids were submitted, CFCI then evaluated them along with the qualifications of the
three companies to perform the work. Once the all the bids were evaluated for completeness
CFCI selected Morrow Meadows to perform the installations.

Physical construction consisted of installing the appropriate electrical infrastructure to support
the EV chargers at each location. This included adding new transformers, new electrical panels
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and circuit breakers, running conduit for the circuits to each charger, and installing the
chargers. Some of the EV chargers were pedestal mounted which required underground work
and sub-surface scanning to see if there were any obstructions in the path of the proposed
trenches. Once the area was shown to be clear, the subcontractor proceeded to install
underground conduit, pour new concrete bases for the chargers to be mounted to and restore
the area around the work. The contractor also had to coordinate electrical shutdowns of the
main electrical switchgear at each of the locations in order to make the final connections to
the power source. This was a particularly challenging procedure at the resort as the electrical
contractor had to coordinate shut downs at areas that impacted guest hotel accommodations.
The last portion of the physical construction required inspections from the City of Anaheim
Building and Safety Department.
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Chapter 3:
Operation and Maintenance

Training

Training was conducted at each location with the Disneyland Resort Staff that are responsible
for each location. CFCI provided a demonstration to the staff of how the EV charging stations
worked in the field and included the following:

- Demonstration of the methods of how to initiate a charging session, both in person and
remotely

- The steps of how to connect and disconnect the EVSE to a vehicle

- How the charging stations interface with the website

- Account management via the website for all of the charging stations installed

- CT4000 EV charging station features

- Information on how drivers access the network and use the charging stations

For the Grand Californian Hotel, the valet team needed to be trained in the use and operation
of ChargePoint charging stations before they could use them.

See Appendix C for training documentation.

Operation and Maintenance

CFCI provided an operation and maintenance policy to the Disneyland Resort project manager.
Disneyland Resort purchased a three year Assure warranty from ChargePoint. With Assure,
ChargePoint takes responsibility for fixing hardware issues by providing parts, labor and
orchestration of repairs by expert support specialists. Proactive monitoring, regular reports,
and unlimited changes to station policies are also included with the Assure warranty.

If a charger goes down due to a hardware or software related issue, Disneyland Resort relies
on guests to report it. Guests can either report issues to a nearby staff member or call a
ChargePoint representative using a customer service phone number provided on the charging
station. Once ChargePoint is notified of a problem, they will take the appropriate action to
resolve it. Most software related issues can be addressed remotely while hardware issues may
require a ChargePoint Technician to schedule an on-site repair.

Pricing Policy

Pricing policies for ChargePoint’s stations are determined and set by the station owner,
Disneyland Resort. CFCI assisted Disneyland Resort in setting up initial pricing procedures.
Since Disneyland Resort already had chargers on site, they are already familiar with all the
features of the network including pricing. The pricing was set at $0.35/kWh with a $1.50
minimum fee for guests. Disneyland Resort based this rate on three conditions:

1) It was the lowest possible point to recover costs — considering initial investment plus
ongoing maintenance and service costs.
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2) The goal was to avoid being the low-cost provider for EV charging and to encourage
customers to charge at home as a first option. This meant aligning the kWh rate to the
top consumer rate (which at the time was around $0.28 to $0.35 kWh).

3) Lastly, by setting minimum fees, EV drivers who don’t need to charge (state of charge
< 80 percent) would be discouraged from charging thus leaving the charging space
open for those who need it.

A modified pricing structure was used for Grand Californian Hotel charging stations which were
located in a ‘valet only’ parking structure for the hotel. A flat fee of $6.00 for charging is
applied in addition to the normal valet parking rate. Using this structure allows the valet team
to start a charging session without needing the driver’'s ChargePoint card. Instead, the valet
team was provided a special ChargePoint card that would allow them to start a charging
session as needed.
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Chapter 4:
Description of Completed Sites

Mickey & Friends Parking Structure

Mickey & Friends is the largest on-site parking structure at the Disneyland Resort. The parking
structure consists of six levels and can hold up to 10,000 vehicles. It is primarily used by
guests visiting the theme park. Upon completion in 2000, it was the largest parking structure
in the United States. Figure 6 below shows the pedestrian entrance to Mickey and Friends
Parking Structure.

Figure 6: Mickey & Friends Parking Structure

Source: CALSTART

A total of 25 EVSE dual port charging stations were installed at Mickey & Friends Parking
Structure. Due to parking layout changes, construction was split into two phases. The first
phase of construction consisted of installing 22 chargers on Levels 1 and 2 of the parking
structure - 12 chargers were placed on Level 1, and ten were placed on Level 2. The second
phase, involving three ADA compliant EVSEs, was delayed while modifications and changes to
the parking layout were completed. The final three EVSEs were installed on Level 1 of the
parking structure.
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In 2013, prior to the start of this project, Disney had installed a total of 20 charging ports for
guests in the Mickey & Friends parking structure. Concluding the project, Mickey & Friends
Parking Structure has a total of 70 ports. Figures 7, 8, and 9 show the photos of the newly
installed EVSEs on Level 1 and Level 2 of the parking structure.

Figure 7: Installed EV charging stations on Level 1 at Mickey & Friends Parking
Structure

Source: CALSTART
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Figure 8: Installed EV charging stations on Level 2 Mickey & Friends Parking
Structure

Source: CALSTART

Figure 9: Installed ADA Compliant EV charging stations on Level 1 Mickey & Friends
Parking Structure

Source: CALSTART
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Paradise Pier Hotel

Built in 1983, Paradise Pier Hotel is a 15-story high-rise structure that encompasses 481 guest
rooms. It is the smallest of the Resort Hotels. A four-level parking garage is available for
guests adjacent to the hotel (Figure 10). The installed EVSEs are shown in Figures 11 and 12.

Fig_;ure 10: Parkin%jarage at Paradise Pier Hotel

e

Source: CALSTART

Two dual port charging stations were installed on Level 1 of the Paradise Pier parking garage.
One of the four spaces were marked as ADA compliant.

18



Figure 11: Installed EV charging stations at Paradise Pier Hotel parking garage

Source: CALSTART

Figure 12: (Left) Charge ports 1 and 2 with ADA compliant space. (Right) Charge
ports 3 and 4.

Source: CALSTART
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Disneyland Hotel

The Disneyland Hotel consists of three high-rise towers and connects to Downtown Disney.
The Disneyland Hotel has 973 rooms and suites (Figure 13). A self-parking lot for guests is
located adjacent to the Disneyland Hotel Convention Center.

Figure 13: Disneyland Hotel

Source: CALSTART

The Disneyland Hotel installation consists of two EVSE dual port charging stations and two
single-port charging station. The single-port stations are both placed in ADA compliant parking
spaces.
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Figure 14: Installed ADA compliant single-port EV charging stations at Disneyland
Hotel, (Left) Port 5 and (Right) Port 6

Source: CALSTART
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Figure 16: (Left) Charge ports 1 and 2. (Right) Charge ports 3 and 4 at Disneyland
Hotel
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Source: CALSTART

Grand California Hotel

Disney’s Grand Californian Hotel is located between Disney’s California Adventure and
Downtown Disney (Figure 17). The Grand Californian is the largest of the three hotels,
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consisting of 948 rooms and suites. A total of four charging ports were installed in the valet
parking area located in a parking garage underneath the hotel.

Figure 17: Grand Californian Hotel

Source: CALSTART

Figure 18: Installed EV Charging Stations at the Grand Californian Hotel

Source: CALSTART
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Signage

Disneyland Resort created Disney-themed signage to both identify and communicate the
availability of EV charging at the resort. Each charging site and station was to have clear
signage, indicating where guests could charge their vehicles.

Figure 19: EVSE Signage at Mic

key and Friends Parking Structure
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Source: CALSTART

Signage shown in Figure 19 was placed at the front of each EV charging space. The number at
the bottom indicates the charging port of that site.
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Figure 20: EVSE Signage at Mickey and Friends Parking Structure

Source: CALSTSART

Signage shown in Figure 20 is placed on the parking booths of each installation site. When an
EV driver inquires about charging, the parking attendant will direct guests to the nearest
charging stations.
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Chapter 5:
Data Collection and Analysis

CALSTART collected operational data to analyze the economic and environmental impacts of
installing EV infrastructure. The data was collected from the charging stations through
ChargePoint’s charging network and made available through the Network Operating System so
usage patterns and trends can be monitored and analyzed.

In this next section, we analyze each site individually focusing on three types of data: daily
charging sessions, greenhouse gas (GHG) emission savings, and energy dispensed.

Mickey & Friends Parking Structure

Mickey and Friends Parking Structure is Disneyland Resort’s largest parking structure. The
parking structure is primarily used by guests visiting the theme park. 50 charging ports were
installed on the first and second level of the Mickey and Friends Parking Structure as part of
this project.

Figure 21: Daily Charging Sessions by Month at Mickey and Friends Parking
Structure, October 2016 — September 2017

Sessions Custom M 5essions

— Accumulated

M1-2016 Mov-2016 Deg- 2016 Jam- 2087 Feb-2017 Mar- 2017 Apr-32017 May-2017 Jung-2017 Jul-2017 Aug-2017 Sep-2017
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Figure 21 shows the number of daily charging sessions from October 1, 2016 to September
30, 2017 for the 25 dual port charging stations installed at the Mickey and Friends Parking
Structure. Note that the three ADA charging stations were part of the second-phase of
construction and were not installed until April 2017 therefore, the date from those stations is
not included in the above figure.

A charging session is a single instance of a car plugging in to charge. Number of sessions (y-
axis) shows a range of 608 to 1,435 sessions per month over this 12-month timeframe. The
total accumulated charging sessions, represented by the green line, shows total number of
charging sessions was just over 11,200 for all 50 ports, or roughly 30 sessions per day across
all 50 ports. This statistic reveals that not all ports are getting utilized on a daily basis. This is
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expected since the number of charging stations were based on future demand of EV charging
and not just what is needed today. For more information on this, a further analysis was
performed on daily charging sessions per port and is shown in a later section (see Figure 33).

Compared to conventional, internal combustion engine vehicles, EVs have substantial
environmental benefits. EVs help lower greenhouse gas emissions, improve air quality,
increase electric grid efficiency, and reduce fuel costs. This project reduced GHGs and
petroleum use throughout Southern California by providing access to electric refueling points.
Emissions of GHGs are provided from the ChargePoint operating system and are estimates
based on energy dispensed equivalents according to the Environmental Protection Agency
(EPA). Actual emissions avoided may be higher or lower depending on how electricity is
generated locally.

Figure 22 shows the GHG savings by month for the 50 ports at the Mickey and Friends Parking
Structure. From October 1, 2016 to September 30, 2017, the accumulated GHG savings was
approximately 42,000 kg, equating to roughly 3,500 kg per month. This is equivalent to an
accumulated savings of 42 metric tons of CO2e or 3.5 metric tons of carbon dioxide per month.
According to the EPA2, this reduction is comparable to pulling nine passenger vehicles off the
road for one year.

Figure 22: Greenhouse Gas Emission Savings by Month at Mickey and Friends
Parking Structure, October 2016 — September 2017
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Figure 23 shows the total amount of electricity dispensed across all 50 ports at Mickey and
Friends Parking Structure from October 2016 to September 2017. The average amount of
electricity dispensed over this 12-month timeframe was approximately 7,950 kWh (Kilowatts
per hour) per month. The overall increase month over month in energy dispensed is the result

2 Greenhouse Gases Equivalencies Calculator - Calculations and References, Environmental Protection Agency,
Accessed October 10, 2017 (www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-
references)
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of two factors: (1) greater utilization of stations and (2) six additional ADA ports coming online
in April 2017. Both the number of charging sessions and length of each charging session
influence the amount of energy dispensed.

Figure 23: Energy Dispensed by Month at Mickey and Friends Parking Structure,
October 2016 — September 2017
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Paradise Pier Hotel

Paradise Pier Hotel is the smallest of the Disneyland Resort Hotels. The 4-story parking
structure is located next to the hotel and is primarily utilized by overnight hotel guests. A total
of 4 charging ports were installed on the first level of the parking structure.

Figure 24 shows the number of daily charging sessions from January 1, 2017 to September 30,
2017 for the two dual port charging stations installed at Paradise Pier Hotel. Number of
sessions ranged from 21 to 56 sessions per month over this nine-month timeframe. The total
accumulated charging sessions, represented by the green line, shows total number of charging
session were nearly 350 for all four ports, or roughly 1.3 sessions per day across all four ports.
This tells us that not all ports are utilized each day. Lower utilization at the hotels is to be
expected as most overnight guests are tourists, therefore less likely to be driving EVs.
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Figure 24: Daily Charging Sessions by Month at Paradise Pier Hotel, January 2017 —
June 2017
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Figure 25 shows the GHG savings by month for all four ports at Paradise Pier Hotel. From
January 1, 2017 to September 30, 2017, the accumulated GHG savings was approximately
1,179 kg, equating to roughly 131 kg per month. This is equivalent to an accumulated savings
of 1.1 metric tons of CO.e or 0.13 metric tons per month.

Figure 25: Greenhouse Gas Emission Savings by Month at Paradise Pier Hotel,
January 2017 — September 2017
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Figure 26 shows the total amount of electricity dispensed by all 4 ports at Paradise Pier Hotel
from January 1, 2017 to September 30, 2017. The average amount of electricity dispensed
over this nine-month period was approximately 310 kWh per month. The overall trend of
energy dispensed remained steady month over month.
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Figure 26: Energy Dispensed by Month at Paradise Pier Hotel, January 2017 —
September 2017
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The Disneyland Hotel is the second largest hotel at the Disneyland Resort. The charging
stations are located in a flat parking lot located near the entrance of the hotel. A total of 6
charging ports were installed here as part of this project.
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Figure 27 shows the number of daily charging sessions from March 1, 2017 to September 30,
2017 for all six ports installed at the Disneyland Hotel. The number of sessions ranged from 70
to 92 sessions per month over this seven-month timeframe. The total accumulated charging
sessions, represented by the green line, shows the total number of charging session were
nearly 570 for all 6 ports, or an average of 2.67 sessions per day across all 6 ports.

Figure 27: Daily Charging Sessions by Month at Disneyland Hotel, March 2017 —
September 2017

Sessions Custom M 50ssions
~ Accumulated

o
e
-

50

(74 3
g — 3
i =
s
o =

10 €

)

[

Mar=2017 Apr=2017 June=2017 Jul=2017 Aug-2017 Sep-2017

May=2017

Source: CALSTART

Figure 28 shows the GHG savings by month for the six ports at the Disneyland Hotel. From
March 1, 2017 to September 30, 2017, the accumulated GHG savings was approximately 2,376
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kg, equating to roughly 340 kg per month. This is equivalent to an accumulated savings of 2.4
metric tons of COze or 0.34 metric tons per month.

Figure 28: Greenhouse Gas Emission Savings by Month at Disneyland Hotel, March
2017 — September 2017
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In Figure 29, energy dispensed shows the total amount of electricity dispensed by all six ports
at the Disneyland Hotel over the seven months. The average amount of electricity dispensed
over the seven-month period was approximately 810 kWh per month. While fluctuations in
energy dispensed were observed month to month, overall trend in energy dispensed remained
flat.

Figure 29: Energy Dispensed by Month at Disneyland Hotel, March 2017 —
September 2017
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Grand Californian Hotel & Spa

The Grand Californian Hotel & Spa is Disneyland Resort’s largest hotel on the property. The
charging stations are located in the hotel's underground valet parking garage. A total of four
charging ports were installed at this location as part of this project.
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Figure 30 shows the number of daily charging sessions from May 1, 2017 to September 30,
2017 for the two dual port charging stations installed at Disney’s Grand Californian Hotel &
Spa.

Figure 30: Daily Charging Sessions by Month at Grand Californian Hotel & Spa, May
2017 — September 2017
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The number of sessions ranged from 2 to 121 sessions per month over this five-month
timeframe. A very low utilization was observed in May, the first month when they were
installed. The Grand Californian Hotel & Spa, charging stations were installed in a valet parking
garage, only accessible to staff. Therefore, staffs were required to have training before being
allowed to operate the ChargePoint charging stations. Staffs of the Grand Californian Hotel &
Spa were not fully trained until July 2017. The total accumulated charging sessions,
represented by the green line, shows total number of charging sessions were nearly 345 for all
four ports, or roughly 3.8 sessions per day across all four ports.

Figure 31 shows the GHG savings by month for the four ports at the Grand California Hotel.
From July 1, 2017 to September 30, 2017, the accumulated GHG savings was approximately
4,622 kg, equating to roughly 1,540 kg per month. This is equivalent to an accumulated
savings of 4.6 metric tons of CO2e or 1.5 metric tons per month.
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Figure 31: Greenhouse Gas Emission Savings by Month at Grand Californian Hotel &
Spa, May 2017 — September 2017
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Figure 32 shows the total amount of electricity dispensed by all four ports at Disney’s Grand
Californian Hotel over the 5 months. The average amount of electricity dispensed from July 1,
2017 to September 30, 2017 was approximately 810 kWh per month. Again, we observed low
utilization and therefore low energy dispensed in May and June since not all staff were trained
to operate the ChargePoint charging stations until July.

Figure 32: Energy Dispensed by Month at Grand Californian Hotel & Spa, May 2017
— September 2017
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Cumulative Data

In this section, we compare and analyze charging data across all four charging sites. Figure 33
shows the gallons of gasoline displaced, or saved, across all 64 ports from September 2016 to
October 2017.
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Figure 33: Gallons of Gasoline Displaced by Month across All Charging Sites,
September 2016 — October 2017
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The monthly average amongst these 14 months is approximately 1,000 gallons displaced per
month. All 64 ports were not active until early May 2017 which is why, starting with the month
of May, we observe the monthly average increased to 1500 gallons displaced per month.
Cumulative gallons of gasoline displaced over these 14 months is approximately 15,200
gallons. This is comparable to pulling 32 passenger vehicles off the road each year3, assuming
the average fuel economy is 23.9 mi/gal (mpg)4. At the current usage, all 64 ports at the four
charging sites would displace 18,000 gallons of gasoline per year — comparable to pulling 38

3 Assumes that the average annual vehicle miles traveled of a passenger car is 11,244 Federal Highway
Administration and American Public Transit Association’s Public Transportation Fact Book

4 Average fuel economy for a vehicle assumed is 23.9 mi/gal. Federal Highway Administration and American
Public Transit Association’s Public Transportation Fact Book
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passenger vehicles off the road. We expect that the usage will increase as drivers become
aware of the availability of EV charging at the park.

Figure 34 shows daily charging sessions per port across each site from July 2017 to September
2017.

Figure 34: Charging Sessions per Port per Day across All Charging Sites, July 2017
— September 2017
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This chart shows that EVSEs at Mickey & Friends Parking Structure have the highest average
utilization of the four sites. This is expected as Mickey & Friends Parking Structure is a high-
volume parking structure for theme park guests, whereas parking at the hotels is primarily for
overnight tourists. Tourists who stay overnight at a Disneyland Hotel are more likely to be
visiting from out of town and perhaps not as likely to be driving an EV.

When we compared the charging events between the hotels, we observed that the Grand
Californian Hotel & Spa had significantly higher utilization in comparison to the other hotels.
This higher utilization could be attributed to the following reasons: (1) the Grand Californian
Hotel is the largest hotel on property and experiences higher traffic volume, and (2) the spa
and restaurants located in the hotel attract local non-overnight guests who are more likely to
be driving EVs. These interpretations are not conclusive and there could exist other factors
with varying degrees of influence.
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There was an average of 0.61 charging sessions per port per day observed during this 3-
month timeframe. This indicates that Disneyland Resort chargers are being under-utilized and
as EV adoption increases over time, we expect the demand for charging to also increase.
Additional awareness of EVSE availability at Disneyland Resort, through marketing, by word of
mouth, or EV charging apps, will also increase utilization over time.

Figure 35 shows charging time relative to session length across all 64 ports from July 2017 to
September 2017.

Figure 35: Charging Time vs Total Session Length across All Charging Sites, July
2017 — September 2017

Parking Structure / Start Date Measure Names
DLH GCH M&E PPH . Charging Time
. Session Length
6500 6,285
6000 5,701 6K
5500
5000 SK
4,706

4500
4000 4K

3 3500

o
3000 3K
2500
2000 2K
1500 1,204

1,169
1,044
1000 1K
513 524 574 527
500 167 105
0 IIIII lliil I:ﬁil IIIII oK

July  August Septem August Septem.., July  August Septem July  August Septem

Session Length and Charging Time for each Start Date Month broken down by Parking Structure. Color shows details about Session
Length and Charging Time

Source: CALSTART

Charging time is the amount of time a vehicle is plugged in and the battery is charging, while
session length is the total amount of time a vehicle is plugged in, whether charging or not.
The length of time a vehicle is plugged in and not charging is referred to as idle time. This bar
graph shows that vehicles are in an idle state longer than a charging state. On average,
vehicles were connected for an average of 6.6 hours but were only charging for 2.9 hours. In
fact, vehicles are staying plugged in roughly 1.3 times longer than needed. If the hotels at
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Disneyland Resort are looked at separately, idle times increase and vehicles stay plugged in
3.4 times longer than needed. Though ports at Disneyland Resort are averaging less than one
charging session per day currently, the long idle times could become problematic as demands
for charging increases over time.

Long idle times can be mitigated by the station owner through pricing policy or other solutions
that would manage the use of the charging stations. Variable pricing can be an effective tool
for increasing utilization and ensuring EV drivers do not stay plugged in long after their vehicle
has finished charging, since drivers will continue to pay for as long as they are connected.

While performing these analyses, we also identified 892 sessions with no energy dispensed.
These 892 sessions accounted for 14 percent of the total charging sessions collected during
this timeframe. This indicates vehicles were plugging into the charging station but not
charging. We contacted ChargePoint and were informed that it may be one of two reasons: (1)
when plugged in, the vehicle was not properly communicating with the charging station,
therefore the station did not dispense energy or (2) a faulty hardware issue that requires
attention from a technician. Since this event had many occurrences, issues were most likely
contributed to the latter. As a result, ChargePoint generated tickets to replace hardware for
the affected charging stations. This was covered under ChargePoint’s warranty. The 892
charging sessions with no energy dispensed were considered errors and were removed from
the data before performing the analysis.

Mapping EV Drivers

Using zip code data collected from the ChargePoint charging stations, we could infer which
areas EV drivers were coming from. The zip code data is based on the registered address of
the EV driver. We used the assumption that EV drivers were visiting the theme park from their
registered ChargePoint address. Figure 36 is a map that highlights these areas for EV drivers
who utilized the Mickey & Friends Parking Structure charging stations in May 2017.
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Figure 36: Origins of EV Drivers Who Charged at Mickey & Fiends Parking Structure

in May 2017
Number of Unique EV Drivers
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Source: CALSTART

Figure 37 shows that most EV drivers who charge at the Disneyland Resort are likely coming
from local areas. A small number of EV drivers are from Northern California and a few are

coming from outside California. It seems that range limitations of EVs play a factor here but
these dense concentrations can also be attributed to the high volumes of local residents who
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attend the theme park. As charging infrastructure expands throughout California and battery
technology improves, we expect that Disneyland Resort will attract more EV drivers who live
beyond the Southern California region.

Figure 37: EV Drivers within 25 Mile Radius from Disneyland Resort — Mickey &

Friends Parking Structure
Number of Unique EV Drivers
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Source: CALSTART

In comparison, Figure 38 is a map that highlights EV drivers who charged at Paradise Pier,
Disneyland Hotel and the Grand Californian Hotel from July 2017 to September 2017. Only 41
percent of drivers who charged at one of the Disneyland Resort hotels came from within 25
miles of Disneyland Resort. As stated earlier, overnight guests are more likely visiting the
resort from greater distances therefore less likely to be driving an EV.
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Figure 38: EV Drivers within 25 Mile Radius from Disneyland Resort — Disneyland
Hotel, Paradise Pier Hotel and the Grand Californian Hotel & Spa
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User Feedback

There is an abundance of EV driver communities that are actively sharing tips and reviews of
charging stations. User feedback was collected from two EV communities, ChargePoint and
PlugShare (Figure 39 & 40). Users can submit “Driver Tips” through the ChargePoint app or
website. PlugShare, is a free app that allows EV drivers to find and review charging stations,
and also allows users to post comments.
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Figure 39: Driver Tips Submitted by ChargePoint Users
Driver Tip

The first time we attempted to charge here with just our Charge Point app, we couldn't get reception because it's on the bottom floor
of the parking structure. We ended up using Apple Pay. Using the physical Charge Point card on or key ring was MUCH easier!

Driver Tip

Cord isn't long enough for vehicles with charging receptacle on the rear, specifically Tesla's, parked nose in (since the spaces are
anhled forward). Backing in seems improper.

$atinm N o DR MRE 21299

Driver Tip

6 hybrid cars currently parked at chargers that arent even plugged in showing 6 open spotsll! please be courteous and leave spots for
people who can't get home without chargingl!!

w
o
o
]
I
m

Source: CALSTART

Figure 40: Comments Submitted by PlugShare Users for Mickey and Friends
Parking Garage

Comment 1- Lat them know you Rave an slectnie vahicle & they'W give you 8 fag 50 you can
- be direcied io the EV parking. It is a ChargeFPoint you have o pay for

Charger for space 10 is broken. One side looks ke @ will work, but & won't
Comment 2: Looks ke it has been broken for & while 55 one cable has a tag thal says do
nol gperale on it

Comment 3 Spot 38- changer 38 not working, had to use 37

Ghven the location, | think we sl understand § you don't go back 10 your car
ance charging is complete, bul iF you do refumn to your car fo unglug i/, please
move the vehicls. They vsvally lsave some amply 5paces nearby now o
dccommodaie this, but if not, it is not hard o g2 out and come Dack in

Comiment 4:

Thniled that Disney has siared o enforce patrons o aciually charge and mol
CoOrment 5- allowing these spols fo be exclusive parking spods jusf for buying an

) EVitybrid. But they need more enforcemend. | counfed al least 3 cars parked
but not plugged in

S0 many changing stafions now! Linforfunalely, 5o many EVE that ane parked

Comment 6: but sren't even plugged in’

Source: CALSTART

Feedback collected on the Disneyland Resort chargers was generally positive. Users were
happy about the additional charging infrastructure made available through this project. In
some instances, users identified issues such as a broken charger handle or a faulty charging
session.

This feedback provides important learnings for the station owner and will be useful when
planning future projects. Here is a list of key takeaways from the driver tips and comments:

1) Cellular service may not be available in the parking structures as chargers are usually
located on the bottom floor. Therefore, a driver cannot initiate a charging session
through the ChargePoint app. This affects many charging stations located in parking
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2)

3)

garages and is not a unique problem to Disneyland Resort. In this scenario, EV drivers
can either use their physical ChargePoint card or find an area with reception to call
ChargePoint and initiate a charging session.

Charging cords may not be long enough when the charging receptacle is located at the
rear of the car. This becomes problematic when parking spaces are angled and cars are
unable to back into the space.

EVs parking in charging spaces without charging is another common issue that is not
unique to Disneyland Resort. Users who needed charging were often frustrated when
cars occupied a space without plugging in. It takes approximately 15 minutes for a
guest to travel from the entrance of the theme park to the Mickey & Friends Parking
Structure. This inconvenience is a barrier for guests who needs to leave the park and
move their car when a charging space becomes available. Travel time also detracts
guests from moving their car when it’s finished charging. Developing signage and
actively communicating that spaces are to be reserved for EVs needing to charge can
help lower this occurrence. The station owner can also consider parking/charging
enforcement.
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Chapter 6:
Conclusions and Recommendations

The presence of charging sites at common destinations can help demonstrate the viability of
electric vehicles to prospective buyers and support adoption of electric vehicles. The goal of
this project was to install electric vehicle charging stations at the Disneyland Resort in
Anaheim, CA — one of the most popular tourist destination sites. A total of 33 charging stations
were installed at four location sites at Disneyland Resort and monitored for six months.

The initial duration of the project was 18 months, given that the EVSE were selected from
ChargePoint and the candidate locations were available. The duration of the project was much
longer and lasted 4 years. Some of the learning associated with planning, design and
construction are listed below.

¢ Load measurements are required for proper selection of sites to ensure adequate
availability of power.

e Designs, approval and permitting times need to account for the site host’s internal
processes and rules. Understanding the roles and processes ahead of time will help with
the planning.

e Redesigns of the sites to include new ADA compliance requirements caused delays.

e At large sites where construction projects are very common, coordination with other
construction may cause delays that should be taken into account in the planning and
proposal phases.

e The timeline and project schedule should include maximum flexibility in anticipation of
adjustments which are very common in projects involving construction.

The 6 months of data monitoring showed that the usage of the charging stations was on
average less than one charging event per day and we expect the usage to increase over time.
Based on the learnings from the usage data and user feedback, we have the following
conclusions and recommendations:

e Popular destination sites are excellent locations for EV charging that can encourage
usage and adoption of EVs.

e Site hosts should monitor the usage at regular intervals and consider adjusting the
pricing policy and management of the charging stations. This will maximize the usage of
the charging stations, decrease idle time, and provide reliability to EV drivers. We
recommend annual review and updating of the management and operations plan.

e Monitoring the charging stations will ensure that broken devices are replaced and
operational errors are corrected.

e Promotion and information about the available EV charging can be increased to ensure
communication with the public.
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GLOSSARY

ALTERNATIVE AND RENEWABLE FUELS AND VEHICLE TECHNOLOGY PROGRAM (ARFVTP) —
Also known as the Clean Transportation Program, was created by Assembly Bill 118 (Nunez,
Chapter 750, Statutes of 2007), the program with an annual budget of about $100 million
supports projects that develop and improve alternative and renewable low-carbon fuels,
improve alternative and renewable fuels for existing and developing engine technologies,
expand transit and transportation infrastructures, and establishing workforce training
programs, conduct public education and promotion, and create technology centers, among
other tasks.

AMERICAN WITH DISABILITIES ACT (ADA) - ADA refers to the Americans with Disabilities Act
of 1990 which is one of the most significant federal laws governing discrimination against
persons with disabilities. This Act prohibits discrimination against individuals with disabilities in
employment, housing, education, and access to public services. The ADA defines a disability as
any of the following: 1. "a physical or mental impairment that substantially limits one or more
of the major life activities of the individual.” 2. "A record of such impairment.” or 3. "Being
regarded as having such an impairment."5

ASSEMBLY BILL 8 (AB8) - A proposed law, introduced during a session for consideration by the
Legislature, and identified numerically in order of presentation; also, a reference that may
include joint and concurrent resolutions and constitutional amendments, by Assembly, the
house of the California Legislature consisting of 80 members, elected from districts determined
on the basis of population. Two Assembly districts are situated within each Senate district.6

CLEAN FUELS CONNECTION, INC (CFCI) - Clean Fuel Connection, Inc. distributes low-emission
and renewable infrastructure products. Its products comprise solar photovoltaic systems;
battery charging equipment or shore power connections for on-road and off-road electric drive
vehicles. 7

CARBON DIOXIDE (CO2) - A colorless, odorless, non-poisonous gas that is a normal part of the
air. Carbon dioxide is exhaled by humans and animals and is absorbed by green growing
things and by the sea. CO2 is the greenhouse gas whose concentration is being most affected
directly by human activities. CO2 also serves as the reference to compare all other greenhouse
gases (see carbon dioxide equivalent).

ELECTRIC VEHICLES (EV) — A broad category that includes all vehicles that are fully powered
by electricity or an electric motor.

5 Americans with Disabilities Act (https://definitions.uslegal.com/)

6 Assembly Bill 8 (https://www.senate.ca.gov/glossary)

7 Clean Fuels Connection
(https://www.bloomberg.com/research/stocks/private/snapshot.asp?privcapld=65283149)
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ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE) - Infrastructure designed to supply power to
EVs. EVSE can charge a wide variety of EVs including BEVs and PHEVs.

GREENHOUSE GASES (GHG) — Any gas that absorbs infra-red radiation in the atmosphere.
Greenhouse gases include water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide
(N20), halogenated fluorocarbons (HCFCs), ozone (03), perfluorinated carbons (PFCs), and
hydrofluorocarbons (HFCs).

KILOWATT-HOUR (kWh) - The most commonly-used unit of measure telling the amount of
electricity consumed over time. It means one kilowatt of electricity supplied for one hour. In
1989, a typical California household consumes 534 kWh in an average month.

MILES PER GALLON (MPG) - A measure of vehicle fuel efficiency. Miles per gallon or MPG
represents "Fleet Miles per Gallon. “For each subgroup or "table cell,” MPG is computed as the
ratio of the total number of miles traveled by all vehicles in the subgroup to the total number
of gallons consumed. MPGs are assigned to each vehicle using the EPA certification files and
adjusted for on-road driving.

PLUG-IN ELECTRIC VEHICLE (PEV) - is a general term for any car that runs at least partially
on battery power and is recharged from the electricity grid. There are two different types of
PEVs to choose from - pure battery electric and plug-in hybrid vehicles.
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APPENDIX B:
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APPENDIX C:
ChargePoint Training Materials

TRAINING, OPERATIONS, AND MAINTENANCE MATERIALS

Charger Operations

The following instructions provide an overview of how to operate a ChargePoint chargers. For
more information, click on the link above. This information will be included in the hands-on
training provided to Disney personnel.

First, search for stations compatible with your EV on the ChargePoint map, mobile app
or in the navigation units of many popular EVs. You can see in real-time if a station is
available or in use, get turn-by-turn directions, view pricing policies and make charging
reservations.

Stations on the ChargePoint network are independently owned and each station owner
sets pricing. If there is a fee to use a station, it will be clearly posted and the money
will be transferred to the station owner.

When you get to a station, turn off your car. You can start a charging session multiple
ways. One option is to wave your free ChargePoint membership card in front of the
station’s card reader. You can also use the ‘Start Charging’ feature on the ChargePoint
mobile app, or call the toll free 1-888 number printed on the station.

Once you've started a session, the holster will unlock. Remove the connector and plug it
into your car.

While you're charging, log into your online account or use the mobile app to track the
charging status of your car.

To stop a charging session, simply wave your ChargePoint card in front of the station’s
card reader or use the ‘Stop Charging’ feature on the ChargePoint mobile app.

Once you've ended the session, the station will display the duration and cost of your
charging session. You can review all of your charging data through your ChargePoint
account.

Maintenance and Service

Every ChargePoint charger comes with a full one-year Manufacturers’ parts and labor warranty
(see attached). Station Owner, Installation, and Partner Support is available U.S. and Canada

8 One can find the direct link to the EV charging video tutorial at https://www.chargepoint.com/how-to-charge/

C-1


https://na.chargepoint.com/charge_point
https://www.chargepoint.com/mobile
https://www.chargepoint.com/mobile
https://www.chargepoint.com/how-to-charge/

Toll Free: 1-877-850-4562 (Mon - Fri, 5 AM PST - 6 PM PST). 24/7/365 support is provided via
the Customer Service Call Center. 1-888-758-4389.

Many issues can be diagnosed and remedied remotely through the network operating system.
Occasionally chargers require a service call. Warranty service is provided by ChargePoint.

Disney has purchased a three year ChargePoint extended warranty. For non-warranty issues,
Disney has been successfully maintaining its existing 30 charging units since 2013 and
commits to do the same for the new units under the CEC grant program. CFCI provides Disney
with non- warranty service on an as-needed basis with 24 hour response time.

Operating hours for the chargers are 24/7 for the hotel locations (Disneyland Hotel, Paradise
Pier Hotel and Gran California Hotel) and coincide with the park operating hours for the Mickey
& Friends location.

Training
ChargePoint has a very well-organized on-line resource library of training materials on any
topic related to activating, configuring and troubleshooting charging stations. This library is
already available to Disney under their existing ChargePoint organization ID. CFCI will utilize
this library in providing hands on and on-line training resources for Disneyland Resorts
charging locations. Figure 41 shows a screen shot of the training resources available.

- . _ jgurgﬁl: T[_a_i'ning‘ie':sou‘ll:gs
/1 ChargePoint x '\

<« C' & https://nachargepoint.com/training_videos

m |m|m m

I
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Source: ChargePoint



The project consists of four sites in two types of locations--hotels and Disneyland parking.
Each site will be offered a two hour startup training session covering the operation of the unit,
charging courtesy and simple troubleshooting to assist drivers. Additional training will be
provided to Disney’s designated Network Operations personnel on how to check the portal for
usage, adjust radio groups and changes pricing. A designated CFCI person will be available for
follow up questions.

CFCI will be using a variety of training materials provided by the manufacturer to assist in
training Disney personnel on the operation of the charging units and the network operating
system. The initial activation of the stations will be performed by CFCI. In addition, CFCI will
assist Disney in adding the new locations and chargers to its existing account on the
ChargePoint network.

Table 4 summarizes the type of training to be provided to each category of personnel.

Table 4. Personnel Training

Site/Function Valets [Parking Facilities Hotel |Network
Attendants Personnel Front (Operations
Desk |Personnel

Disneyland Hotel

Operation of the charging
unit

Simple troubleshooting at
the site (RFID or credit
cards not working)

X X X X
Driver Q and A X X X X X
Overview of Network X X X X X
Queuing and Charging
Courtesy

X X X
Fee Structure/Payment
Options

X X X X
Disabled Access X X X X

Paradise Pier Hotel
Operation of the charging
unit




Simple troubleshooting at
the site (RFID or credit
cards not working)

Driver Q and A

Overview of Network

Queuing and Charging
Courtesy

Fee Structure/Payment
Options

Disabled Access

Grand California Hotel

Operation of the charging
unit

Simple troubleshooting at
the site (RFID or credit
cards not working)

Driver Q and A

Overview of Network

Queuing and Charging
Courtesy

Fee Structure/Payment
Options

Disabled Access

Mickey and Friends

Operation of the charging
unit

Simple troubleshooting at
the site (RFID or credit
cards not working)

Driver QO and A

Overview of Network

Queuing and Charging
Courtesy




Fee Structure/Payment
Options

X X X X
Disabled Access X X X X

Source: CALSTART

The two hour training program will include the following attached materials:
1. ChargePoint Training PowerPoint
2. Attached handout materials about the CT 4000 chargers

3. Video on charger usage and a hands-on demonstration with an installed charger
Charging Station Usage Plans

Usage Plans

Disney already has existing ChargePoint chargers at Team Disney and Mickey and Friends so
there is already an existing Disney organization on the ChargePoint network. Disneyland
Resort has already established pricing policies for usage that recover the cost of operating and
maintaining the stations. Pricing may be changed from time to time to accommodate different
groups of drivers or to reflect changes in operating costs.

The three new charging locations are at Disneyland Resort hotels and are primarily for the use
of hotel guests. In some cases the charging may be provided as part of valet services,
particularly for disabled guests.

As part of the activation of the stations, CFCI will assist Disney in setting up separate pricing
groups and usage policies for each of the four new locations. CFCI will also provide training for
Disney personnel at each location on the following:

e how to operate the chargers

e how to set up separate groups of users on the network
e how to set up and change pricing

e how to view usage reports

¢ how to set up scrolling messages

e how to view and respond to station alarms

e how to provide assistance to drivers

Disney will be doing marketing to promote the new charging locations and providing
information about the chargers staff and guests. Based on the current high usage levels for
existing the chargers, we expect the chargers to be heavily used.
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Limited Product Warranty

This Limited Product Warranty applies to you, a customer who has purchased CHARGEPOINT’s
Charging Stations and/or related products (“Products”) from CHARGEPOINT, INC., or one of its
authorized distributors and not for resale.

LIMITED ONE-YEAR WARRANTY: Subject to the exclusions from warranty coverage set forth
below, CHARGEPOINT warrants that the Product will be free from any defects in materials
and/or workmanship (the “Limited Warranty™) for a period of one (1) year after the date of the
initial installation of the Product (the “One-Year Warranty Period”). If the Product becomes
defective in breach of the Limited Warranty, CHARGEPOINT will, upon written notice of the
defect received during the One- Year Warranty period, either repair or replace, at
ChargePoint’s election, the Product if it proves to be defective; provided, that CHARGEPOINT
will not be responsible for the cost of any labor associated with the repair or replacement of
any defective Product.

TWO-, THREE-, FOUR- OR FIVE-YEAR EXTENDED WARRANTY (Additional Charge Applies):
Subject to the exclusions from warranty coverage set forth below, if you have purchased an
extended warranty, and if the Product becomes defective in breach of the Limited Warranty
above at any time during the extended warranty period after the date of the initial installation
of the Product, CHARGEPOINT will, upon written notice of the defect received during the
extended warranty period, either repair, provide replacement parts for the defective parts of
the Product or replace the Product, at ChargePoint’s election, if it proves to be defective;
provided, that CHARGEPOINT will not be responsible for the cost of any labor associated with
the repair or replacement of any defective Product.

CHARGEPOINT's Options: You acknowledge that replacement products provided by
CHARGEPOINT under each of the Limited Warranty and the Extended Warranty may be re-
manufactured or reconditioned Products or, if the exact Product is no longer manufactured by
CHARGEPOINT, a Product with substantially similar functionality (“Replacement Products”).
Any Replacement Products so furnished will be warranted for the remainder of the original
Warranty Period or ninety (90) days from the date of delivery of such Replacement Product,
whichever is greater. Should CHARGEPOINT be unable to repair or replace the Product,
CHARGEPOINT will refund the purchase price of the Product.

EXCLUSIONS FROM LIMITED WARRANTY AND EXTENDED WARRANTY

IMPORTANT: The Limited Warranty and, if purchased, the Extended Warranty on your Product
shall not apply to defects, or service repairs, resulting from any of the following:

Alteration or modification of the Product in any way not approved in writing by CHARGEPOINT.
Vandalism.

Abuse, damage or otherwise being subjected to problems caused by negligence (including but
not limited to physical damage from being struck by a vehicle) or misapplication, or use of the
Products other than as specified in the applicable CHARGEPOINT documentation.

Installation or relocation of the Products unless performed by CHARGEPOINT or by a
ChargePoint authorized installer or service provider.

C-6



Improper site preparation or maintenance.

Damage as a result of accidents, extreme power surge, extreme electromagnetic field, acts of
nature or other causes beyond the control of CHARGEPOINT.

Use of the Product with software, interfacing, parts or supplies not supplied by CHARGEPOINT.

You are responsible for the proper installation and maintenance of the Product. Any service or
repairs beyond the scope of the Limited Warranty or the Extended Warranty above are subject
to CHARGEPOINT’s then prevailing current labor rates and other applicable charges.

Third Party Products. The Limited Warranty and Extended Warranty are exclusive of products
manufactured by third parties (“Third Party Products”). If such third party manufacturer
provides a separate warranty with respect to the Third Party Product, CHARGEPOINT will
include such warranty in the packaging of the CHARGEPOINT Product.

OBTAINING WARRANTY SERVICE

To obtain warranty service you must: (a) obtain a return materials authorization number
(“RMA#”) from CHARGEPOINT by contacting 1-877-370-3802 (or for customers outside the
U.S., contact 408-370-3802) and ask for Customer Service, and (b) deliver the Product, in
accordance with the instructions provided by CHARGEPOINT, along with proof of purchase in
the form of a copy of the bill of sale including the Product’s serial number, contact information,
RMA# and detailed description of the defect, in either its original package or packaging
providing the Product with a degree of protection equivalent to that of the original packaging,
to CHARGEPOINT at the address below. You agree to obtain adequate insurance to cover loss
or damage to the Product during shipment.

If you obtain an RMA# and return the defective Product as described above, CHARGEPOINT
will pay the cost of returning the Product to CHARGEPOINT. Otherwise, you agree to bear
such cost, and prior to receipt by CHARGEPOINT, you assume risk of any loss or damage to
the Product. CHARGEPOINT is responsible for the cost of return shipment to you if the
CHARGEPOINT Product is found to be defective.

Returned products which are found by CHARGEPOINT to be not defective, returned out-of-
warranty or otherwise ineligible for warranty service will be repaired or replaced at
CHARGEPOINT'’s standard charges and shipped back to you at your expense.

At CHARGEPOINT’s sole option, CHARGEPOINT may perform repair service on the Product at
your facility, and you agree to provide CHARGEPOINT with all reasonable access to such
facility and the Product, as required. On-site repair service is not available outside the United
States.

All replaced parts, whether under warranty or not, are the property of CHARGEPOINT.
WARRANTY LIMITATIONS

THE LIMITED WARRANTY SET FORTH ABOVE IS EXCLUSIVE AND NO OTHER WARRANTY,
WHETHER WRITTEN OR ORAL, IS EXPRESSED OR IMPLIED BY CHARGEPOINT, TO THE
MAXIMUM EXTENT PERMITTED BY LAW. THERE ARE NO OTHER WARRANTIES RESPECTING
THE PRODUCT AND DOCUMENTATION AND SERVICES PROVIDED UNDER THIS AGREEMENT,
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INCLUDING WITHOUT LIMITATION ANY WARRANTY OF DESIGN, MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE (EVEN IF CHARGEPOINT OR DISTRIBUTOR HAS BEEN
INFORMED OF SUCH PURPOSE) OR AGAINST INFRINGEMENT.

Some states or jurisdictions do not allow the exclusion of express or implied warranties so the
above exclusions may not apply to you. IF ANY IMPLIED WARRANTY CANNOT BE
DISCLAIMED UNDER APPLICABLE LAW, THEN SUCH IMPLIED WARRANTY SHALL BE LIMITED
IN DURATION TO THE LIMITED WARRANTY PERIOD DESCRIBED ABOVE. NO WARRANTIES
APPLY AFTER THE TOTAL

WARRANTY PERIOD. Some states or jurisdictions do not allow limitations on how long an
implied warranty lasts, so the above limitation may not apply to you.

NO AGENT OF CHARGEPOINT IS AUTHORIZED TO ALTER OR EXCEED THE WARRANTY
OBLIGATIONS OF CHARGEPOINT.

CHARGEPOINT SPECIFICALLY DOES NOT WARRANT THAT ANY SOFTWARE WILL BE ERROR
FREE OR OPERATE WITHOUT INTERRUPTION.

THE REMEDIES IN THIS LIMITED PRODUCT WARRANTY ARE YOUR SOLE AND EXCLUSIVE
REMEDIES.

LIMITATIONS OF LIABILITY

You acknowledge and agree that the consideration which you paid to CHARGEPOINT or one of
its authorized distributors does not include any consideration by CHARGEPOINT or one of its
authorized distributors of the risk of consequential, indirect or incidental damages which may
arise in connection with your use of, or inability to use, the Product. THUS, CHARGEPOINT OR
ONE OF ITS AUTHORIZED DISTRIBUTORS WILL NOT BE LIABLE FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, PUNITIVE OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT
LIMITATION LOST PROFITS, LOST BUSINESS, LOST DATA, LOSS OF USE, OR COST OF
COVER INCURRED BY YOU ARISING OUT OF OR RELATED TO YOUR PURCHASE OR USE OF,
OR INABILITY TO USE, THIS PRODUCT OR THE SERVICES, UNDER ANY THEORY OF
LIABILITY, WHETHER IN AN ACTION IN CONTRACT, STRICT LIABILITY, TORT (INCLUDING
NEGLIGENCE) OR OTHER LEGAL OR EQUITABLE THEORY, EVEN IF C CHARGEPOINT KNEW
OR SHOULD HAVE KNOWN OF THE POSSIBILITY OF SUCH DAMAGES. IN ANY EVENT, THE
CUMULATIVE LIABILITY OF CHARGEPOINT OR ONE OF ITS AUTHORIZED DISTRIBUTORS
FOR ALL CLAIMS WHATSOEVER RELATED TO THIS PRODUCT OR THE SERVICE WILL NOT
EXCEED THE PRICE YOU PAID FOR THIS PRODUCT.

THE LIMITATIONS SET FORTH HEREIN ARE INTENDED TO LIMIT THE LIABILITY OF
CHARGEPOINT AND SHALL APPLY NOTWITHSTANDING ANY FAILURE OF ESSENTIAL
PURPOSE OF ANY LIMITED REMEDY.

Some states or jurisdictions do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may not apply to you.

THIS LIMITED PRODUCT WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS AND YOU MAY
ALSO HAVE OTHER RIGHTS WHICH VARY FROM STATE TO STATE OR JURISDICTION TO
JURISDICTION.
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ADDITIONAL INFORMATION
This Limited Product Warranty is valid for U.S.A. and Canada only.

This Limited Product Warranty shall be governed by and construed in accordance with the
laws of the State of California, U.S.A., exclusive of its conflict of laws principles. The U.N.
Convention on Contracts for the International Sale of Goods shall not apply.

This Limited Product Warranty is the entire and exclusive agreement between you and
CHARGEPOINT with respect to its subject matter, and any modification or waiver of any
provision of this statement is not effective unless expressly set forth in writing by an
authorized representative of CHARGEPOINT.

The Limited Product Warranty is not transferable by you to anyone else.

All inquiries or claims made under this Limited Product Warranty must be sent to
CHARGEPOINT's address as follows:

ChargePoint, Inc.

1692 Dell Avenue

Campbell, California 95008-6901
Tel: 408-370-3802

Fax: 408-370-3847

Email:_service@chargepoint.com
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