Charging 101:
Planning & Buildout

May 4, 2021



More Iinfo at www.runonless.com



Welcome, DHL!

will be participating

In Run on Less — Electric this September,
operating a Lightning eMotors truck in NYC



Join us for the 10t anniversary of the leading clean transportation event!

August 30 to September 2, 2021
Bootcamp Attendees Discount Code: BOOTCAM PSO

Register at www.actexpo.com/register



http://www.actexpo.com/register

Last Training

- Last month we covered

Video recording now available at:




Coming Up

Our next training Is May 18 on
Charging 201: Power Management
and Resilience

To test your knowledge and earn
your Electric Truck Expert badge,
please visit: www.RunOnlLess.com



Today

Charging 101: Planning & Buildout



Thank you to today’s sponsor!

electrify
commercial



Before we get started:

Submit your questions to the host
using the Q&A box in the upper
right-hand corner.

There will be a 30-second survey
shown at the end. We appreciate
your feedback!

A recording of today’s webinar will be
available on the ACT News website,
and you will be emailed a link by early
next week.

Contact Benjamin Chan at:
benjamin.chan@gladstein.org
or call 310-573-8545 for assistance.



Guidance on Charging Infrastructure

Source: NACFE



Source: NACFE



Different Power Levels & Connectors

Source: NACFE
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Electric Truck Charging Pathways

1) Fleet Depot Based 2) Opportunity Charging 3) Shared Card Lock Locations
Stores, Ports, Warehouses...

4) Truck Stops 5) Toll Road Rest Areas 6) Interstate Rest Areas

7) Mobile Roadside Charging (emergencies & service calls)
8) In Motion Charging Source: NACEE
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Building the Foundation for
Zero Emission Trucking

NACFE Bootcamp #2
Charging 101: Planning & Buildout

May 4, 2021

Paul Stith

Director, Global Transportation Initiatives
StithP@bv.com



mailto:StithP@bv.com

Black & Veatch: Innovating for Over 100 Years

Our work in Transportation Decarbonization
Renewable Energy Battery Energy Storage

» Strategy, planning, design, engineering,
permitting through construction of EV
charging and H2 fueling at scale

e Communications, renewables, energy storage
integration and resilient microgrids

e C(Clients: Public & Private Fleets, Utilities,
Vehicle OEMs, Charging Networks, Developers

Focus on safety, speed, and quality

EV Charging Sites Transit & Fleet Behind-the- Solar Capacity

. . . Deployed Charging Meter Battery Installed
Hydrogen Refueling High-Powered Charging Engaged Installations



First of a Kind Projects and National Programs
Supporting clients in all phases —from planning through deployment

* Regional & Nationwide charging
networks

e Medium/Heavy Duty Truck OEMs
and Logistics Clients, multiple sites
and technologies with integrated

resilience
] ) Image source: Washington DC DOT
* Transit: Depot, on-route charging,

NYC, DC, Rochester, Reno, LA DOT
and several others

Photo Sim: Daimler Trucks North America

e Utility programs for AC and DC

Charging Infrastructure with over Black & Veatch works with clients such as
10,000 charging stations under Daimler Trucks North America (above),
contract Proterra and New Flyer and supporting

Washington DC DOT (above left) and New

York City Transit Authority (left)

Image source: Black & Veatch
New York Metropolitan Transit Authority Black &




Electrification Ecosystem
Technologies & Stakeholders L Charging

Providers

Govt. Distributed

Successful Fleet Operations R Generation

and Storage

Commercial Transit
Fleets Agencies

Service EV and
Providers FCEV OEMs

Public Off-Road
Fleets Applications

Networks & Charger

Airports Marine o OEMs

and loT




Black & Veatch Program Innovation & Execution

Collaboration required throughout entire development cycle

B Concept Prioritization
Bl Development & Budgeting
. Site Investigation & Selection

V2 . Slte—Spec.lfl.c Design
|:> D . Permlttlng Efficient design balanced
— — HH : with total lifecycle cost
50 P . Facility Design
—> Equipment Procurement
— D o . AP . .
o) N2 . Utility Interconnections
—> D JJ Site Construction
(©—©

Scalable and future-proofed
for flexibility & growth

. System Integration
. Commissioning & Turnover
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Long Haul

220,000 kWh
per Year

1
LONG HAUL
TRUCK




Energy Planning

* Maintain critical operations
when grid is down

Resiliency & . . . -
i i . Reliability * Provide mission critical
Delivering Electrons: services
. * Resolve power quality
° Quantlty issues
e Qualit
Q y FECUEEE Cost Savings &
® P : Environmental &*
rice Rate Stability

Footprint

* Long-term energy price

certainty
N * Better use of capital than
 Sustainability commitments / social back-up systems
license to operate * Optimize use of energy
* Increase use of renewables related assets

* Reduce greenhouse gas emissions

Black &
Veatch



CharIN Task Force Update: Megawatt Charging System

Task Force formed in 2018:
e Charge 200-600 kWh batteries in 20-30 minutes

 The plug name is now “MCS”, short for Megawatt Charging
System™

e Growing list of use cases: Truck, Bus, Aviation, Marine

. : : Designed to be safe up to 1500V DC and 3000A DC
e |EC standards submission underway in parallel to industry g fe up (testing setup at NREL)

testing and validation phase

Black &
Veatch


https://www.iec.ch/homepage

Download the Latest
Black & Veatch eBook

Available at:

bv.com/eBooks




Thank You

Paul Stith

Director, Global Transportation Initiatives
StithP@bv.com



mailto:StithP@bv.com

Today’s Speakers:



Electric Bootcamp —
Charging 101

» Electrify Commercial
 May 2021



The largest open ultra-fast network

NUMBER OF STATIONS
May 2018
Today
2021

NUMBER OF CHARGERS
May 2018
Today

2,500+

2021

3,600



For ultra-fast charging deployments, experience and
scale are essential

Program Level Planning

Design and Permitting/Utility Coordination

Construction & Commissioning

Vehicle Testing

Service Operations & Maintenance



Pre-deployment and Ongoing Testing is Critical

+ Vehicle software must be successfully integrated with
the charging hardware and network backend

+ Communications across systems must work flawlessly, with
edge cases tested

+ Software updates require ongoing testing prior to field
deployment



Effective Charger Maintenance Ensures Successful Ongoing

Operations

+ Getting the infrastructure installed can be challenging,
but is not the end of the journey

4 Most fleet operators would rather not dedicate internal
resources to charger maintenance

24/7 engineering and diagnostic support, parts inventory,
+ warranty management, and experience maintaining DCFC
are critical
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MRpw

MAY 4, 2021

Best Practices for Depot Charging

Steve Bloch — Western Regional Vice President, EV Infrastructure
steve.bloch@us.abb.com AL IR HD



ABB: An electrification leader in power and automation technologies

Leading market positions in utility, industry, transportation and infrastructure businesses

O 0000 ~ Major markets:
110,000 utilities, industry, transportation and
Employees Globally infrastructure

Major products:

20 000 ~50 $ 28 billion Transformers, switchgear, substations,
’ : . motors, drives, robotics, marine propulsion,
U.S. employees U.S. magrf?(:tupng & Inrevenue solar inverters, UPS, HVDC, enterprise and
assemply locations automation software, EV infrastructure

Present in 100+ countries 135 years of technology leadership in electrification

Merger in 1988 of Swiss (BBC, 1891) and Swedish (ASEA, 1883)
engineering companies

Single “A” credit rating Global HQ Zurich / US HQ Raleigh

Over 20,000 DC fast chargers installed globally in >85+ countries ARR















Thank You

Steve Bloch
Cell: 760-305-2796

Email: steve.bloch@us.abb.com
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Electric Island


















Let'’s
meet the
future
together.
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Electrifying Corridors for Trucks
Alycia Gilde

Senior Director, Clean Fuels and Infrastructure
CALSTART
agilde@calstart.org



Availability, Costs of MHD Tech is beginning to support
Charging Solutions MHD Corridor Charging

From: Moving Zero Emission Freight Toward Commercialization



U.S. EPA Diesel Collaboratives Advancing -«
Alternative Fuels Corridors

Northeast Diesel and West Coast Collaboratives are promoting
corridors for Medium — and Heavy-Duty Alternative Fuel Vehicles

Regional Multistate Public and Private Partnerships
Discuss Regional Air Quality & Transportation Priorities
Facilitate Educational Webinars on Advanced Techs
Evaluate Opportunities for Infrastructure Development
Explore State, Federal and Private Funding Sources

Develop Roadmaps to “Fill in the Infrastructure Gap”

Regularly Convene Partners to Evaluate Progress

FHWA Designated EV Corridors



US EPA West Coast Collaborative West Coast Clean Transit Corridor Initiative
Alternative Fuel Infrastructure Corridor Coalition (SCE & 8 West Coast Utilities)
(Multi-Stakeholder Partnership) MHD Infrastructure Corridor Planning

2 Similar Studies, Different Methods

EPA WCC-AFICC

= Stakeholder-led (Public/Private)

= Evaluated for EV, H2, LPG, & NG

= |dentified 62 sites for
charging/147 sites for all fuels

Shared Approaches = Needs based on user-input

= 15 Corridor (1,300 mi) = Sites rated on readiness criteria

= 50 mi/station * Incentives and partners needed

*  MHD Infrastructure = Cost for EV Charging =

= Data Collection $124,000,000/$373,600,000 (alt-
= Barriers/Solutions fuel stations)

=  Emerging Techs

= Best Practices 9 Utility-Led WCCTCI

= Data-driven

= Evaluated grid capacity along I-5

= |dentified 27 sites for MD
Charging (50 mi) 14 HD (100mi)

= Needs based throughput, market
projections, & truck stops, etc.

= Project commitment needed

= Cost for Electric Corridor =
$332,920,000 (27 MD + 14 HD)



California MHD Vehicle Infrastructure Heatmap
Hybrid & Zero-Emission Truck and Bus
Voucher Incentive Project (HVIP)

New York Metropolitan Transportation Council
Infrastructure Heatmap
Clean Freight Corridor Analysis

MHD Infrastructure Heatmaps
Evaluating industry demand and
economic and environmental
indicators to inform corridor
planning.

CA Infrastructure Heatmap

= Planned MHD EV deployments

=  Maximum kW demand per site

= Utility territories

= Visualize growing demand on grid

= |dentify Tribes and impacted
communities

=  CALENVIROSCREEN 3.0

NYMTC Clean Corridor Heatmap
® Freight throughput

= Existing alternative fuel stations
=  FHWA corridor designation

= Existing infrastructure gaps

= US EPA EJSCREEN



Electrifying Corridors for Trucks
Key Takeaways

'0-% ________ll iii i ii FHWA Designated Corridors for Electric Charging (LDV)
= Build upon existing EV programs
PUBLIC CHARGING WILL PLAN FOR ELECTRIC PLANNING REQUIRES
INCREASE ELECTRIC CORRIDORS NOW! DIVERSE STAKEHOLDER
TRUCK ADOPTION INVOLVEMENT AND DATA = Need smart policies, utility rates, and incentives
= Need standardization and interoperability
st X
7 " |ntegrate DER, such as VGI, energy storage, and
microgrids to support power demand
EQUITY SHOULD BE FACTORED NEED PURPOSEFUL u .
INTO THE PLANNING AND COMMITMENT AND Build workforce to advance technology
DEVELOPMENT PROCESS INVESTMENTS tra nsformation

8% of MHD vehicles will be electric by 2030 (wccrci Report]



Electrifying Corridors for Trucks
Alycia Gilde

Senior Director, Clean Fuels and Infrastructure
CALSTART
agilde@calstart.org



Q&A:



Thank you!

Please complete the survey at
https://subscribe.act-

news.com/NACFE-RoL-E-Survey

For more information & to earn your
Electric Truck Expert badge, please
visit: www.RunOnLess.com

Our next training is May 18 on Charging 201: Power Management & Resilience


https://subscribe.act-news.com/NACFE-RoL-E-Survey
http://www.runonless.com/
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