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We’re developing a new vision for the 710 corridor.

710 Task Force




Interpretation/ Interpretacion
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Task Force Member, CLC Member, and

Participant Identification

Please change your Zoom screen name to inclidiEme and Organization Name
(and if you are a Task Force Member, CLC Member)

After launching the
Zoom meeting, click on
the "Participants” icon

at the bottom of the

window.

P A’

Invite Participants Share Screen

v Participants (1)

@ Ryan B... (Host, me) Rename

In the "Participants” list on the

right side of the Zoom window,

hover over your name and click
on the "Rename" button.
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Turn on Camera Prendela camara

> Tostart andstop your video, click the camera icon at > Parainiciary detenersuvideo,hagaclicenelicono

the bottom left of your control panel de lacamaraenla parte inferiorizquierdade su panel
de control
L/ L/
Start Video Start Video
> To switch between views during the meeting click > Paracambiarentre vistagdurantela reunion haga
or tap onStandard Sideby-side SpeakerView, clico toqueEstandar Vista deorador en paraleloy
and Sideby-side Gallery Vievat the top right Vista deGaleriaen Paraleloenla esquinasuperior
corner of your zoom screen derechade lapantallade zoom

NERET [
v Side-by-side: Speaker W

Standard -
v Side-by-side: Speaker W

Side-by-side: Gallery B Side-by-side: Gallery B

Fullscreen Fullscreen
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Zoom Protocols

> ClickRaise Hanan your meeting controls or

> Press*9on the phone line.

> To lower your hand, clidRaise Hanan your meeting controls.

> Comments & questions can also be provided in writing by usin@kafunction.
> TheChatbutton is located on the control panel at the bottom of your screen.

D Metro



Welcomel

710 Task Force

ZeroEmission Truck Working Group
Meeting #10

September 20, 2022




Welcome, Agenda Review, and Purpose of the
I-710 South Corridor Zeremission Truck (ZET)
Working Group




Meeting Objectives

V Receive presentations and engage in discussion on the following topics:
1 Applying Best Practices of Getting to ZERO to the 710 South Corridor Infrastructure

1 Regional EV Charging Study to Accelerate Electrification
1 Is the Electric Grid Ready?
1 2019 Electric Vehicle Charging Guidebook for Meeuty and Heawputy Commercial Fleets

1 EV Charging Infrastructure for Southern California Warehouses

V Engage in a discussion on the next steps in developing the ZET Program.

D Metro



Detailed Agenda

1:00pm Welcome, Agenda Review, and Purpose of the 1:55pm

ZeroEmission Truck Working Groyp minutes)

1:05pm Agenda Item #1: Metro Updat€5 min)
ZET Programg Metro Board Direction

1:10pm Agenda Item #2:-'10 South CorridoZero-Emission Truck Program
Proposed Principleg5 minutes)

1:15pm Agenda Item #3Medium-Duty and HeawyDuty Infrastructure, Global
Commercial Vehicle Drive to Zero 2:25pm
Presentation by Bill Van Amburg, Global Strategic Advisor Zero Emission
Commercial Vehicles, Energy and Sustainability (15 minutes)
Facilitated Discussion (10 minutes)
1:40pm
Agenda Item #4Regional Roadmap for ZefBmission Vehicle 2:45pm
Infrastructure
Overview by Alison Linder, Senior Regional Planner, Southern California
Association of Governments (10 minutes)

Question and Answer (5 minutes)

3:00pm

D Metro

Agendaltem#5L F 9+ Q& | NB G(GKS C@ilinzNgsy A a
Moderator: Micah Wofford, Energy Commission Specialist, California Energ
Commission
Panel Discussion
A Sean Wilder, Energy and Environmental Services, LA County Internal
Services Department
A SalimYoussefzadaCEOWattEV
A QuintinSumabat Deputy Executive Officer, Vehicle Engineering and
Acquisitions, LA Metro

Agenda Item #6:2019 Electric Vehicle Charging Guidebook for MediDmuty
and HeavyDuty Commercial Fleets (10 minutes)

Presentation by Patrick Couch, S¥ladsteinNeandrossand Associates
Question and Answer (5 minutes)

Agenda Item #7: Electric Vehicle Charging Infrastructure for Southern Califi
Warehouses; MAERSK Performance Team Report

Report by Carlo Bertani, MAERSK (10 minutes)
Question and Answer (5 minutes)

Closing Remarks and Next Steps
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Agenda Item #1.1.
Metro Board Update




Metro Board Update

> Metro Staff to report to Board on the following:

Board approved Motion #9 (Directors Hahn, Solis, Mitchell, & Dutra) that provided direction for the
development of the-I710 South Corridor Investment Plan. Motion #9 also asked for the following

items to return to the Board for consideration:
A Vision Statement / Guiding Principles / Goals

A Prelnvestment Plan Opportunity

A Renaming the 4710 South Corridor Project This Board report provides recommendations for all

items requested.

September 2022 710 Task Force Report to the Metro Board of Directors

D Metro .


https://metro.legistar.com/LegislationDetail.aspx?ID=5844793&GUID=BEDCE3EF-A791-4ACD-AA1D-DB2C13CD61BB&Options=&Search=

ZET Program Reca@dMetro Board Direction

> Metro Board Direction and desired outcomes
A $200 million minimum funding target
A Leverage $50 million local matches with private, regional, state, and federal funding
A Accelerated ZE deployment in th&10 South Corridor
A Collaboration with regional stakeholders
A Independent, accelerated process from overall 710 Task Force Investment Plan process

> Strategies to accomplish outcomes
A Identify discretionary grant opportunities
A Convene and collaborate with community and regional stakeholders
A Develop a scope of work for the ZET Program
A Identify regional funding partners
A Identify near and longerm opportunities
A Identify policy and legislative barriers to implementation

D Metro
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Agenda ltem #2:
I-710 South Corridor ZET Program
Proposed Principles




ZET Program Principledntroduction and Overview

> Metro Board Action in October 2021 (Motion 16) committed $50 million as seed funding fafl&nSouth Zero
Emission (ZE) Truck program to support the deployment ofaergsion trucks and supporting zeemission truck
infrastructure.

> The ZET Program Framework and Principles incorptirage fundamental elements and seek to leverage and
amplify that $50 million seed funding.

> The Program Framework and Principles for the Zarassion Truck Program were developed through collaboration
with the 710 ZereEmission Truck Working Groupive major themes were brought forward through discussions with
the Working Group for consideration:

T

=4 =4 =4 =2

D Metro

Community Engagement

Strategic partnerships and funding opportunities
Legislative and policy initiatives

Truck subsidies

Environmental impacts and equitable outcomes

15



ZET Program Principledntroduction and Overview

Principle 1 Maximize leverage of seed funding by collaborating with regional partners and agencies.

Principle 2 Employ a transparent community engagement framework that centers corridor residents and stakelioideghout
the development process and ensures community benefits are uplifted when considering investments.

Principle 3 Ensure and create corridor community benefits delivered through the ZE Truck Program.

Principle 4 Coordinate ZE Truck Infrastructure Deployment and ZE Truck Strategies with planning, funding, and strategy
developedby regional and community partners, state and federal agencies, funding partners, and other key
stakeholders.

Principle 5 Work with regional and community partners to prioritize workforce development efforts that ensure
communitybenefits in support of ZE truck and infrastructure deployment.

Principle 6 Develop performance metrics and evaluate outcomes of the ZE Truck Prograemsure community and corridor
benefits.

Principle 7 Develop a comprehensive legislative platform for board consideration that comprises initiatives and policies
designedo support the accelerated, equitable deployment of ZE Class 8 Truck and Infrastructure deployment in
710 SouthCorridor and region.

Principle 8 The ZE Truck Program will expedite investment in ZE Infrastructure and vehicle deployment witomitoe with the

goal of leveraging anexpending all ZET Program leveraged resources by FY28027

D Metro
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ZET Proposed Principles

Next Steps
> Community Leadership Committe¢CLC) to provide input on Thursday, Septembét.22

> Equity Working GrougEWG) to provide equitfocused input on Thursday, Septembeih29
> At the October 18 ZET Working Group Meetinghe ZET Working Group:

A Review input CLC and EWG

A make final refinements to the ZET Proposed Principles

> Review recommendations to thEask Forcen November 1%,

> Metro Project Team to present the ZET Principles withMieéro Board of Directorsat its November 2022
Meeting.

D Metro
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Agenda ltem #3:

Medium-Duty and HeavyDuty Infrastructure,
Global Commercial Vehicle Drive to Zero

Presentation by Bill Van Amburg,
Global Strategic Advisor Zero Emission Commercial Vehicles, Energy and Sustainability
(15 minutes)

Facilitated Discussion (15 minutes)




————=ID DRIVET0ZERD

Bill Van Amburg

Global Strategic Advisor Zero Emission Commercial Vehicles,
Energy and Sustainability

| \ FROGRAM
A0 OF CALSTART
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MHDYV Infrastructure i Policy Maker
Guidance

For Metro I-710 Task Force
September 20, 2022



Agenda

A Context i Pace of Change

A Drive to Zero and Policy
Maker Engagement

A MHDV ZE Infrastructure
Guidance

A Demand Forecasting
A Remaining Gaps




I-710 Zero-Emission Drayage Truck
Commercialization & Phase-In Process

Tech Validate
& Demonstrate

Early
Production
Deployments

Pre-production
Deploy &
Assessments

ZE Drayage Truck

Pre-Production ZE Drayage i
yage Assess Prroduction Production & RampUp

5 Trucks; Deploy ZET,
: Expand Tech Capability; Infrastructure; Expand  Expand Infrastructure Stage 4
4 %gtseg;cn - Infr.astructure .Framework; Supporting Markets Stage 3
Plan. Build Supporting Markets; Stage 2
i Business Model Fleet, maintenance
V7P ..
7 1 Stagel trainin
’ g Broader J
Assess & Validate Infrastructure - Final infrastructure
N i deployment
g Develop vehicles ploy > deployment
) Infrastructure Plan : - = ,
e Install pilot o = ZE Truck Incentives, &
e . c i = k= ' 4
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

https://calstart.org/librariesi-710_projecti-710_project_zer@mission_truck_commercialization_study_final_repsftb-ashx/



ZEROING IN ON Ul "\ ‘j | 2
-~ ‘-\_—.L,\ V i . .,
ZERO-EMISSION e B =
SHOWCASE + g
RIDE AND DRIVE

I A

cctupdate

@@W =

CLEAN COMMERGCIAL TRANSPORTATION UPDATE 2:00 PM

8:00 PM
JUNE 28BTH, 2022

FACIFIC
CENTRAL
EASTERN
CENTHAL EURDPEAN




Zero-emission vehicles are coming in waves, taking foothold in
beachhead applications where technology is ready first

Wave 5
Wave 4 Point-to-Point Corridor
— Long Haul
Heavy Regional
ON-ROAD Wave 3 Freight
- Wave 1 M Medium Freight
[ Delivery
Transit

Size of Early Market

Vehicle Market Grows Over Time

Wave 1
—=<r= Wave 2
OFF-ROAD LightLifts e dium Terminal Wave 3
Equipment Cargo Handling Wave 4
Equipment (CHE) Heavy CHE and
Marine
2020 2021 2022
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Global MOU i the first
International agreement on zero-
emissions trucks and buses

SUETCROIETE  100% by 2040
MHDVs that are
ZEero emissions 30% by 2030

Austria Canada Chile Denmark Finland Portugal

I I % | “Eﬂﬁ

~
BN I

Luxembourg Netherlands New Zealand Norway Scotland Wales United Kingdom Turkey

Switzerland

Uruguay




Global MOU goes beyond (non-binding) targets, and establishes a forum
supporting countries to develop action plans to meet the targets, and monitoring

progress through robust, consistent, and transparent data reporting

Action Plan »
//’ Data Reporting and m O/
Progress Dashboard A

Policy ecosystem Non-binding
A Regulations Targets
A Incentives

e ® ¢ FOrumto report

ﬁ progress and exchang

lessons
A Investments
—=It> DRIVETOZERD




Context for Infrastructure 1 Guidance to Policy Makers

ZET Infrastructure Phase-In Progression
Overlapping and concurrent growth of full ZET Ecosystem

Depot
First city Charging/Refueling

applications @iﬂ

C

First ZET applications
supported by returnto
base infrastructure.

Regional Fast

Charging/Refueli i
Riging, Ratueiug As volumes grow and more demanding duty cycles are

b e
o e} »  supported regional hubs support full operation of all
= delivery, service and heavy regional applications.

Regional and
rural duty p—
cycles o
= A=

Corridor Connected

Hub-to-hub Charging/Refueling

and corridor

long haul
p 5

https://globaldrivetozero.org/publication/tdd2_infrastructure/

—lS

DRiVE 026G

First corridors connect freight movement hubs in point-
7| ; to-point system supporting big percentage of the new
4 “out-and-back” goods movement system.

E—
BRIEFING PAPER SR

Thematic Deep Dive Series 2: Zero-Emission
Medium-and Heavy-duty Vehicle Infrastructure

Bill van Amburg. Strategic AdvIsor ta CALSTART
©Owen MacDonnell. CALSTART
ha PhD. CALSTART

July 2022




Core Guidance to Global Policy Makers

A Zero-Emission MHDVs are ready for greatly expanded
deployments in all regional applications and emerging
onger range routes.

A Infrastructure is a critical enabling capability and
potential limiter that must keep pace with and anticipate the
rapid growth of ZE-MHDVs or risk slowing the market.

A Do not delay policy adoption and vehicle
Implementation because of either/or technology
choices; battery electric and fuel cell electric systems are

complementary.




Infrastructure Guidance I Key Actions for Government

A Utility investment regulatory framework - Plan for, invest in and take an active role in
installing ZE -MHDV infrastructure at the pace required to meet rapid market growth.

A Utility rate structure VEncourage and require utilities and power providers to design
competitive and conducive rate structures to users of zero emission commercial vehicles.
Addressing electrical rate cost, time of day considerations, demand charges and other utility
rate design structures and refining them for commercial vehicle success is critical.

A Roadmapping and anticipating demand V Establish strong ZE -MHDV market demand
roadmaps to assist utilities, transport ministries, municipalities and industry in preparing for
and anticipating demand for charging and refuellng assets needed to accommodate the
rapid growth of ZECVs. An overlay of utility distribution grid capacity showing stronger and
weaker zones for energy delivery, will highlight areas that can accommodate immediate
demand and those needing capacity expansion investments.

A Spurring Early Markets and Investments VSupport the initial market for ZE~~ -MHDV
infrastructure and in establishing attractive conditions for private investment and capital to
guickly scale these markets and assume their primary role in funding this expansion.
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Regional Approaches Support Better Local DeC|S|ons
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STEPS TO
GET STARTED

Il cONSIDERATION OF ELECTRIC TRUCK DEPLOYMENT

« Decide if fleet electrification will require electrical upgrades to your facility

« Engage your utility and identify needed technical support

» Confirm charging requirements, needs and costs from vehicle manufacturer and EVSE supplier
« |dentify energy requirements for various truck types

* Determine fleet scaling potential

BASELINE PATHWAY
(1-5 TRUCKS)

ADDITIONAL
CONSIDERATIONS
FOR BUILDING TO

SCALE

These additional
considerations are
aimed to help fleets
that plan on deploying
more than S trucks
initially or in the
future. Foliowing
these additional
considerations will help
your depot be built to
scale for fleets larger
than S trucks,

Engage Utilities

Evaluate existing
Infrastructure incentive
programs.

Plan charging times.

requirements.

Determine EV rate structure.

Evaluate load sharing options.
Understand utility application

FLEET
ELECTRIFICATION

* Plan for phasing and
timeline for deployment.

» Understand truck duty
cycles and how to
integrate new vehicle
into rotation.

* Understand
energy needs {dally kWh,
charging times, and speed).

Technical Support

* |D Electric Engineer
(Internal or External)
Evaluate options for
contractor support

Build partnership between
OEM, EVSE supplier, utility,
engineer and fleet and
operational staff

DECIDE CHARGING
SPECIFICATIONS

= Identify charger type (AC

‘or DC/Level 2 or 3).

ADDITIONAL
CONSIDERATIONS FOR
BUILDING TO SCALE

Evaluate renewable
energy options,
Evaluate energy
storage options

ADDITIONAL
CONSIDERATIONS FOR
BUILDING TO SCALE

If power needs are
significant, di ss elactrical
rates with your utility.

DEVELOPMENT OF
ELECTRIC SERVICE
PLAN

requested service
voltage and load schedule.

* Detall
» identify service drop and
transformer locations.

= Dewelop conceptual electric
single line diagram.

» Determine costs for

infrastructure requirements
& development.

https://www.californiahvip.org/infrastructure/

Deployment Timeline

t is important that you factor in
the time It will take to plan, develop
and deploy your electric charging
infrastructure. Full deployment can
take uptol-4 years based onfleet size
and needed upgrades. The timeline
below is based on deployment best
practices.,

PLANNING:

DEVELOPMENT:
Electric Upgrades & Construction
6 - 48 Months

DEPLOYMENT:
Integrating Electric Trucks
13 Months



Engage With the Utility Early in
The Planning Process

 Partner with the utility and inform
them of your short, medium and
long term electrification plans

« Utility can plan distribution upgrades
in parallel with EV fleet expansion

* Where possible, install a dedicated
service feed for the EV equipment
allowing for more attractive TE rates
and increased resiliency

 Size equipment based on immediate
and anticipated needs

* Perform minor and major upgrades
concurrently

SOUTHERN CALIFORNIA

EDISON




6-STAGE STRATEGY TO ENABLE 100% ZE-MHDVS BY 2040 (AND 30% BY 2030)
R 1. ESTABLISH BEACHHEADS
'. . Launch all beachhead ZE-MHDV applications

We Are Here——

2. SECURE POLICY ALIGNMENT

Secure aligned and ambitious targets and policies

3. LAUNCH LONGHAUL

. Establish priority zero-emission long-haul corridors by 2025

i _
4. SATURATE CITIES

Reach 100% sales in cities by 2030

5. BUILD BACKBONE

Build priority freight corridors by 2030

6. COMPLETE NETWORK
National networks in place by 2035, complete by 2040 R
veo o

2020 2025 2030
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GLOBAL COMMERCIAL VEHICLE

DRIVETOZERO VA8

Bill Van Amburg
Strategic Advisor to CALSTART/Drive to Zero
bvanamburg@calstart.org

Alycia Gilde

Th an k yO u I Vice President, Clean Fuels and Infrastructure,

CALSTART
agilde@calstart.orqg

Cristiano Facanha
Global Director, CALSTART/Drive to Zero

For more information: .
' @TeamDriveToZero

www.globaldrivetozero.org



http://www.calstart.org/
http://www.globaldrivetozero.org/
mailto:bvanamburg@calstart.org
mailto:agilde@calstart.org
mailto:cfacanha@calstart.org

Agenda Item #4:
Regional Roadmap for
Zero-Emission Vehicle Infrastructure

Overview by Alison Linder, Senior Regional Planner,
Southern California Association of Governments (10 minutes)

Question and Answer (5 minutes)




Speaker

Alison Linder, Phd

Accelerated Electrification Team and Clean Technology Prograrn
Southern California Association of Governments

D Metro
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Supporting Infrastructure for Medium and
Heavy Duty Zero Emission Trucks

Metro ZE Truck Working Group
September 2022

Alison Linder, PhD
linder@scag.ca.gov

WWW.SCAG.CA.GOV



ABOUT SCAG

36,618

SQUARE MILES

The SCAG Region
$1.2T
REGIONAL GDP

i 15TH

o) m LARGEST
COUNTIES ECLIICLITY
- WORLDWIDE
. @]e¥A\\\[€]=
19 1M \ 48.1%
’ OF STATE

pESIBERTS POPULATION

191

CITIES SAN BERNARDINO




Introduction

Clean Technology Vision

AConnect SoCal 2020 included theAccelerated Electrification Key
Connection,creating a holistic and coordinated approach to de -
carbonlzmg or electrifying passenger, transit and goods movement
vehicles and avision for a zero-emission transportation system or
using cleaner mobility options where zero emission options are not

fea3|ble

INNOVATING FOR A BETTER TOMORROW

SCAG is the nation's largest metropolitan planning organization, representing six counties, 191 cities and more than 19 million
residents. SCAG undertakes a variety of planning and policy initiatives to encourage a more sustainable Southern California.




SCAG Workd Research, Evaluation and PlanninggMD/HD ZE Trucks

Supporting Infrastructure for Medium and Heavy
Duty Zero Emission Trucks

Goals and Objectives

APlan for Zero Emission Supporting
Infrastructure focused on both Battery
Electric and Hydrogen Fuel Cell trucks

AUnderstand and address stakeholder
concerns and needs

AUnderstand site level needs for station
development

ACreate a Regionally Supported Roadmap
for MD/HD ZE Fueling Infrastructure




SCAG Workd Research, Evaluation and PlanningMD/HD ZE Trucks

Supporting Infrastructure for Medium and Heavy Duty Zero
Emission Trucks

Expected Tasks and Deliverables

ARefined understanding of truck markets, travel patterns, and relevant
operational characteristics

ADefine demand of Charging Network by Market
AAssessing the potential supply of land for stations

ADistribution of Charging network; based on
ATravel demand
AExisting stations
APower and fueling supply
APotential Impacts to Surrounding Communities
Aother TBD




Supporting Infrastructure for Medium and Heavy Duty
Zero Emission Trucks o0 Expected Outreach

ATAC

AWhat are the characteristics of the drive?
A Shift lengths, drive times, stop times, load size

AWhat are current and future plans for infrastructure provision?

AStakeholder Surveys and Interviews
A Fleet operators
A Warehouse operators
A Industry associations
A Truck drivers
A Terminal operators
A Intermodal facilities
A Truck stop owners/operators
A DCFC network providers



SCAG Workd Research, Evaluation and PlanninggMD/HD ZE Trucks

Supporting Infrastructure for Medium and Heavy Duty Zero
Emission Trucks

Expected Tasks and Deliverables (Continued)

AStakeholder Engagement and Outreach
AFleet Survey
Alnterviews
ATAC

AAssessment of 10 key sites
AA regionally vetted action plan




SCAG Workd Research, Evaluation and PlanninggMD/HD ZE Trucks

Collaboration with Metro and Regional Stakeholders

Preliminary Tasks
AOverlap

Wlth Task 1: Identify physical infrastructure needs to support the full deployment of ZE heavy-duty trucks along 1-710 South

M etrO Corridor.
Task 1

1.1 Estimate the number of charging and fueling stations to support the number of ZE drayage trucks over the next 10

AOU[‘ plan years, both regional and small in scope.
covers key 1.2 Develop an energy supply plan to ensure that sufficient energy will be provided without compromising other
ro Ute S energy uses along the corridor.
and 1.3 Develop a methodology and evaluation criteria in collaboration with the Task Force, CLC, Equity Working Group
Iocatl ons Zzgé;r;i representatives living in the corridor for ZE infrastructure location and types of infrastructure being

N 6
: 1.4 Identify existing legislative and regulatory barriers that hinder the deployment of physical support infrastructure
counties fy g leg g ry ploy phy pp

1.5 Collaborate with regional partners to chart a regional path for ZE infrastructure development



Timeline and Next Steps

AKick-off

AConvene Project TAC

ADetermine Data Plan to Define Truck Network
AAnticipate 24 month project

Alnitial findings in 2024 Connect So Cal
A(Potentially) Supplemental work on Power Supply

NNECT

S>Co|



THANK YOU!

For more information, please visit:

Everything you buy
touches atruck at some point!


https://scag.ca.gov/alternative-fuels-vehicles

Agenda Itemb:
LT 9+Q& | NB (0KS Cdzidz

Moderator: Micah Wofford, Energy Commission Specialist, California Energy Commission

+

Panel Discussion
A Sean Wilder, Energy and Environmental Services, LA County Internal Services Department

A SalimYoussefzadghCEO, Watt EV
A Quintin Sumabat Deputy Executive Officer, Vehicle Engineering and Acquisitions, LA Metro




Moderator and Panelists

Micah Wofford (Moderator) LR Sean Wilder(Panelist)

Energy Commission Specialist Energy and Environmental Service

California Energy Commission ‘lSD | Los Angeles County Internal Servi
" Department

Quintin Sumabat(Panelist)
Deputy Executive Officer
Vehicle Engineering and
Acquisitions

LA Metro

Salim YoussefzadaffPanelist)
Chief Executive Officer

WatteV
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Agenda Iltem #6.
2019 Electric Vehicle Charging Guidebook for
Medium-Duty and HeavyDuty Commercial Fleets

Presentation by Patrick Couch, S¥Radstein Neandrossand Associates




Speaker

D Metro

Patrick Couch
Senior Vice President, Technical Services, & Partner

Gladstein Neandrossand Associates
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MD/HD Fleet Charging Guidebook
Qverview

Patrick Couch, Senior Vice President

[-710 ZET Working Group
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GNA Introduction & History

North! Y S NJeadingfdll-service cleartransportation consultingfirm.

Nearly 30yearsof experiencein:

Medium andheavyduty transportation
Portsand goodsnovement
EVhydrogennatural gas, propane,
biofuels,renewablefuels
Infrastructureand corridordevelopment
Grantfunding

Stakeholdeeducation

To Do Io Io Do Do
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Over the past 29+ years

2} ) 3 <)

Managed the design and Overseen the Secured more than $1 Supported hundreds  of
development of more development of some of billion in grant funding for clients in expanding
clean fleet deployment the largest alternative fuel our clients with a +90% brand reach, building
projects than any other stations and corridors in application success rate market share, and
firmin North America the world achieving outreach  goals

G N A @Bsst In Class Client Roster: Leading Fleets, OEMs, Energy Companies, and Other Stakeholders

DAIMLER Sysco [HEgS] LA Foten &) *zj*

U 0 THE PORT TIEPORTONCI QICC
‘n,w \’ “\,‘ Q‘: LVO @HYL'ION ' SCHHE'DEB) ‘OF LOS ANGELES PROLOGIS ﬁ@lnBev
mertssemor’ %, TRUCKS |

*gﬂafgggrc NAVISTAR ls_ WEENER @ Chevron EDF pMR;:’
WEL -

@)‘Z v 6GREENLOTS y dectty @ _IEDISON SDGE m

k™)

b ENERGY
St COMMISSION

=

3
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Some Electrification Challenges Facing Fleets

Diesel fueling deals in relatable units
and fueling times are consistent.

Fleets understand diesel fuel and
: ‘_ infrastructure design.

The terminology for EVs is new to v
fleet managers/buyers. :

Buttheyare i | e a r ndi oni gik\gboy
infrastructure.

]
kilfofvatt
-hour

4 ¢ time and speed.
: When, where, and how fast electricity

Is delivered affects price significantly.

Flexible infrastructure solutions are

2
— key for large scale fleet adoption.
-

To make EV infrastructure work, fleets need education. flexibility. and price stability
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EV Charging Guidebook

Purpose
A Chargindl01 for fleet operators

A Focus oMID/HD Commercial fleets, buipplicableto manyMD/HD
fleet applications

Goal
A 9340A YLl GeBerg¥ rie&l$S @an@chargitigne requirements.
A Identifythe charging equipmenbptions.

Electric Vehicle
Charging Guidebook

For Medium- and Heavy- Duty

A Evaluatechargingstation configurations that workvith existing
space, support currerdndfuture operationsmaximizeequipment

litecyclesandcontrol costs. Commercial Fleets

A 1dentify which entitieso engagefor projectdesign, permittingand 2019
construction.

A Discussmportant details2 ¥ { K SlecHit 1Sice@md electricity /55 Wz, _livisoy e,
price bandswith your utility. ——

http://www.qgladstein.org/research
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http://www.gladstein.org/research

EV Charging Guidebook
Terminology and Definitions

A B aS i C te rm i n O I Ogy ar\(kfi' n iti 0 n S Transmission Lines Distribuﬁon
re I ated to EVS E and‘] arg | n g 765, 500, 345, 230, and 138kV as 3

. o A
A Overview ofelectricalgrid =ﬁE\

structure and major market | \==2== 1 % “ % Ak e Cotone

participants(CAfocused) omte LN e

Transformer

Subtransmission Customer

26KV or 69kV
SR

Substation
Step-Down

Transformer

138kV or 230kV Secondary Customer
120V or 240V

KEYWERMS

Average Power: The amount of power that your fleet requires while charging, averaged over the charging window.

Charging Window: The period of time inyourf | e e t @ysle whentvghicles can charge.

OHM
\Volt >> AME >> O Charge Rate: The rate at which a BEV is charged, measured in kilowatts (kW).
OHM

kWh: Kilowatt-hour, a unit of measure for electrical energy. 1 kWh is the energy delivered by 1 kW of power for 1 hour.
Load profile: A graph showing the amount(s) of power that your fleet requires over the course of a day.

Watt: A unit defining the speed at which electrical energy is consumed (energy per second).
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EV Charging Guidebook
Estimating EV Charging Loads

A Procesdor estimatingEVenergy Mileage
use based owehicletype and < (M-

consumed /

]
d -'F dﬁ|t|@cy (o8 Miles driven

harging Energy
Requirement

A Workedexamples translating >> » KWh required /
energyuseto powerdemand

Charging Session

Fleet

Average Power Load Profile

k k =i gy -
Hours per .
Charging Session kW required / th
Vehicle1l ®mVehicle2 mVehicle3 Hour of charglng ::‘

50
a5 ‘
40
35
30
25
I
10

<<<<<<

Fleet

Session

Power Demand (kW)
S

mmmmmmmmmmmmmmmmmm

2 R | a @
mmmmmmmmmmmmmmmmmmmmmm

Hour of Day

GLADSTEIN,
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EV Charging Guidebook

DC AC + DC
4 ":‘ ‘/" = .‘:‘ r;" 7"\
. . ~N

Understanding EVSE Options 2 iF o\ |
i \ ) |\ J |\ /

g a..:AE ;;:\7‘2 A(IZO - Eumbi"afc CCSI';;;ET’g Sy:cm t;;nbinc:i cg;;;gllr)lg Sy;lc;n

" ing in to 20 kW 1)
A Overview of EVSHterfacetypes o B L L R
|

andcapabilities

it 3t 3§

A Workedexamples translating

SAE J3068

load profilesinto EVSEelections D e, k. o,
Charging Rate: Up to 133 kW Charging Rate: Up to 200 kW (DC) Charging Rate: Up to 133 KW {AC) o
Supply Voltage: 208450V 3P Supply Voltage: 430V 37 200 kW (DC)
Supply Amperage: Up to 1604 Supply Amperage: Up to 200A (DC) Supply Voltage: 208-480V 3p

Supply Amperage: Up to 160A (AC] or
2004 (DC)

S

A Exampleequipmentcosts

i~

Chargingl'ype Networkable Price Rangé$)

CHAdeMO

LevellAC <2kW No 500-1,000 /| ——=J | U —J
NOT AVAILABLE CHAdeMO NOT AVAILABLE
Level2 AC <8kW No 500-1,000 b drabisb b
Level2 AC 10-20kW No 7001,500 s
Level2 AC <8KW Yes 500-1,000 -
Level2 AC 10-20kW Yes 3,0006,500 ]
Level3DCFC 20-30kW Yes 10,00040,000 <
Level3DCFC 50-150kW Yes 50,000100,000 =
Level3SDCFC >150kwW Yes 150,000+ o e i P s NOTAVAILABLE
O Supply Voltage: 240v/130V Supply Voltage: 430V 37
Supply Amperage: Up to 63A Supply Amperage: Up to 300
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EV Charging Guidebook
Siting and Permitting EVSE

A Anatomyof anEVSE

A Considerationgor siting EVSE
equipment

A Basigermitting processind
timeline expectations

Fenced-In Safety Access Zone

T
©
)
[+ 4

| Corporate Office Building
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Energy Demand (MW)

EV Charging Guidebook
Electricity Costs

A Basiautility billingtermsand
concepts

A Workedexamplesof EVcharging
costcalculationsandimpacts of
chargingbehavior

40,000

Abundant Low-Cost
Transportation Energy

35,000

30,000

25,000

20,000

m 4pm Spm Gpm 7pm 8pm Spm 10pm 1lpm

I mid-Peak

Medium Energy Charge ($/kWh]

I ofi-Peak

Lowast Energy Charge (S/kWh)

N on-Peak

Highest Energy Charge ($/kWh)

GLADSTEIN,
NEANDROSS
& ASSOCIATES

gna

Flat Rate Arate structureunderwhichyou are billed at a singleprice
per kilowatt-hour consumed regardless of time, season or
application

Time-of-Use (TOU) A rate structure under which you are billed
different pricesfor power you consumeaccordingto the time and
seasorwhenit isconsumed

Fixed Charge A fee coveringthe regulatorapprovedcoststhat the
utility pays to  supply your power such as distribution and
transmission($/month).

EnergyCharge Yourbaselineprice of electricity, chargedbasedon
the amountof energyyou consume($/kWh).

DemandCharge A fee appliedto your greatestpower draw during
peakperiods,on top of the rate that youpayfor the energy ($/kW).
SeasonalRates Additional distribution fees covering the costs of
addressingweather stressorson the electric grid during winter or
summer

Power Factor Adjustment An adjustmentto your demand charge
accordingo how efficiently your facility consumegpower.
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Summary

Electric Vehicle
Charging Guidebook

For Medium- and Heavy- Duty
Commercial Fleets

2019

S In theory there IS NO dlfference between
SE= (P TR U

e theory and practice. In practice, there is.
http://www.gladstein.org/research "'YOgi Berra
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PatrickCouch
Sr.Vice President] echnicabervices

(310)2799150
patrick.couch@gladstein.org
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