NACFERS

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY

Improving Truck Sustainability with
Regional Haul Electric Trucks

Mike Roeth, NACFE, Mike.roeth@nacfe.org

September 16, 2020



mailto:Mike.roeth@nacfe.org

North American Council for Freight Efficiency

* Unbiased, non-profit
* Mission to double freight efficiency
* All stakeholders

* Scale available technologies, guide
future change and Run on Less
demonstrations.

———
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Historic Shifts In Truck Classes
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e C(Class 3 growing with growth in E-commerce
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10 Trends of Regional Haul Growth

Growth in GPS-Based Advances in
Asset Tracking Systems Technologies Such as
{Tractor, Trailer, Load, i iril Electric and Hybrid
and Driver) Vehicles

<

Data Collection

Regional Haul

More Regional Haul: An Opportunity
for Trucking?

* Drop in Length of Haul
* Warehousing

* Technology Trends

* An Opportunity

e Drivers

e Alternative Fuels
e Others?

Report published April 2019.
https://nacfe.org/regional-haul/

of Long
Combination
Vehicles
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Run on Less Regional
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Distance by
Speed
Distance traveled within ‘ A
a specific speed range

8.3
RESULTS Average MPG $9,003,550,961

Annualized Potential Savings

See the results
’ Potential savings represents the savings that are possible across

the industry if all regional-haul trucks operated at this level.

Dollars saved
I 030 3140 [ 41-50 51-60 60+
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Run on Less Regional Report

Regional Haul Trucks:

— Return to base often

— Diversity In duties

— Predictable operations

— Great efficlency opportunity
— Proximity to base for support

Shifting Freight
Movement to
Shorter Hauls

Regional Haul Routes

A-B-A

(shuttles, dedicated

and dedicated fast turn) —

Hub-and-Spoke
Different destination
each day

Need for Supply-
Chain Resilience

Electric Trucks

A-B-C-D-A are Emergent
(city, diminishing load,
and milk runs)

Download the report at:
https://nacfe.org/run-on-less-regional-report/

September 2020
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Efficiency Opportunity

Run On Less Regional confirmed
that the 800k trucks in North
America could use much less fuel.

*measured in billion gallons of diesel

Annual
Consumption
ROL

Future
Potential

Regional
Possible
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Alternative Fuels

Hydrogen Hydrogen

TRADITIONAL PETROLEUMS Injection
into Diesel

HYDROGEN

Hydrogen &
BEV Hybrid

s M Diesel & BEV LIQUID
Hybrid NITROGEN

Nitrogen &

Renewable Gasoline & )
NS
Solar CNG & BEV
Blends LP Injection Charging Hybrid

into Diesel

Liquid Renewable
D BF
GASEOUS FUELS Propane at Gas
June 2020 NACFE‘
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Guidance On Electric Trucks

MD Electric Trucks:
Cost of Ownership

1 May 2018

Electric Trucks:
Where They Make Sense

September 2020

Now Free Online at
https://nacfe.org/emerging-
technology/electric-trucks-2/

Viable Class 7/8 Electric
Hybrid and Alternative
Fuel Tractors

e 4 0cc 2019

Electric Trucks:
Charging Infrastructure

8 NACFEN
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10 ARGUMENTS
FOR AND AGAINST ELECTRIC TRUCKS

Argument FOR _
Electric Trucks VS .

Commercial battery electric vehicle (CBEV) WEIGHT
weight is not an issue

CBEV technology is proven and here now

Maintenance will be less costly TECHNOLOGY
CBEVs will last beyond 10 years

CBEVs will be competitively priced

CBEVs will be less expensive to operate

CBEVs will command a premium at resale |

Trust the market to provide CBEV
charging solutions

Trust the market to provide CBEV
charging solutions

The grid and market will evolve with CBEVs

Argument AGAINST
Electric Trucks

Vehicle tare weight is too high to support
my freight needs

Technolegy is not ready
Maintenance may not be less costly

Vehicle life is too short

Vehicle purchase price is too high for a
positive ROI

Vehicle operating costs are too great for
positive ROI

Vehicle residual value is questionable
Charging infrastructure is not ready

Charging Infrastructure is not fast enough

The electric grid cannot support growth
in electric vehicles

Where they make sense?

* Arguments for and against
* Weight

* Maintenance

* Cost

* Market for infrastructure

NACFER -
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Findings: Parity To Diesel

CLASS 3 THROUGH 6 CBEV PARITY VS. DIESEL SYSTEM (NACFE)

Tare Weight

Typical Freight Weight

WEIGHT

Max Freight Weight

Initial Cost
Net After All Factors

Operating Cost

COST

Residual Value Used Market

Residual Value Salvage/Repurposing

Service Center

Remote Diagnostics

EFFORT

Breakdown Recovery

10-Year Service Life

VEHICLE | MAINTENANCE
LIFE

Max Life Before Obsolete

Typical Daily Range

RANGE

Max Daily Range

Yard “Fueling”
Truck Stop “Fueling”

“Fuel” Pump

ELECTRICITY
AVAILABILITY

“Refill” Time

Overall Technology Maturity

Safety

GENERAL

Environment

2018 2020 2025 2030 BEYOND
Parity
Parity

Parity

Key: Comparison to ‘Equivalent’ Diesel Baseline:

Class.3-6

W worse Parity

W Better

Dark Blue = EV is Better

CLASS7 AND 8 CBEV PARITY VS. DIESEL SYSTEM (NACFE)
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Typical Freight Weight
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Max Freight Weight

Initial Cost
Net After All Factors

Operating Cost

COST

Residual Value Used Market

Residual Value Salvage/Repurposing

Service Center

Remote Diagnostics

MAINTENANCE
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Breakdown Recovery

=] 10-Year Service Life
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2
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Yard “Fueling”

5> >

=

U = | Truck Stop “Fueling”

= O

g3

w = | “Fuel” Pump

= >

(T3

“Refill” Time

Overall Technology Maturity

Safety

GENERAL

Environment
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Medium Duty Trucks

Unknown Factors in Cost Modeling
for Medium-Duty Electric Trucks

* Close to base A aer
|

Bzl ISSUES

* Limited range
e Consistent, dedicated routes

* Total cost calculator _
e “Unknown...difficult to REGULATORY -
. e ISSUES :
monetize benefits
. . . POWER
e Zero emissions in warehouses ISSUES
* Noise
* Design flexibility
e And on
September 2020 11 Medium-Duty Medium-Duty

Gas or Diesel Trucks Electric Trucks




Charging Procurement Roadmap

5. Procure Charging
Components
including hardware,
software, and
maintenance and

repair service plan

—

6. Design Site Plan

including charging location
and spacing

64

f # Ap;')ly for
' Permits
4, Assess Financing before
to explore utility g??ﬁ;;gﬁ;’ggn
programs/incentives, 7
local, state, and federal

grants and rebates,
ownership model ot
(capex vs. opex), etc.

\‘e‘

3. Determine
3 Charging Needs

accounting for daily
kWh needed,
charging time(s),
charging speed,
utility tariffs,
software, etc.

1

1. Engage Utility 2. Choose Vehicle(s)
to evaluate existing and consider duty cycle,
infrastructure, programs, r.ange. :dwell ume,-:b

case studies, etc.

8. Deploy
Charging
Infrastructure
construction,

Infrastructure

Complex

Large amount of power fast
Involve all stakeholders early
Time to complete

Be flexible

Electric Truck Charging Infrastructure Components

HARDWARE SOFTWARE/NETWORKING MAINTENANCE
The physical charging stations, ports, Can be built-in to chargers or purchased Timely repair of charging equipment is
panels, transformers, etc., including from third-party vendors to complement essential for ensuring vehicle uptime

wiring/conduit, transformer upgrades, chargers’ built-in software

and installation Service packages available to monitor

Enables cost-effective charging and repair equipment
Does not vary dramatically from management, along with integration of
company to company. Main distributed energy resources (DERs) and
differentiators are connector types, grid services
speed, and price

Necessary for proactively identifying
and addressing issues

Provides data and analytics to fleet
Utility programs may cover some managers to inform charging decisions

hardware costs
Main differentiator between electric

vehicle supply equipment (EVSE)
provider companies

I | Networks can be closed or open

——

T . g
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HD Tractors Viable Alternatives

PRESENT: 2020 “MESSY MIDDLE”: 2030
Technology immature Many optimized solutions

Innovation & maturation FUTURE: 2040

Facts replace estimates Fast charging everywhere
\- ing curves Long life, low cost batteries

Acceptable weights

Many unknowns Growing infrastructure
& challenges Multi fuel choice

CBEV from

Diesel Advancements Battery Electric
Clean Energy

Natural Gas Hydrogen Fuel Cells
Hybrids Renewable Natural Gas & Diesel

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY




NACFE’s Focus on Regional Haul Electric Trucks
PAST ACCOMPLISHMENTS NEW WORKSTREAMS

@ Run on Less Regional

Regional Haul
thought leadership

Identify high-potential
regional trucking routes

Support implementation on first-
and next-mover deployments

Scale best practices in
infrastructure deployment

Increase confidence in the value
of electrification

14
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lectrifying RoLReg Routes

A-B-A Operation
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Battery Electric Trucks

NACFE Pre-Publication Draft Copy — EVS33 publication postponed to Fall 2020 due to COVID-19

33" Electric Vehicle Symposium (EVS33)
Portland, Oregon, June 14 - 17, 2020

Battery Electric Powertrains for Class 8 Regional Haul
Freight Based on NACFE Run-On-Less

Rick Mihelic', Andrew Kotz?
!NACFE, 938 Royal Qaks Drive, Lewisville, TX 75067, mihelic2(@verizon.net
*NREL, 15013 Denver West Parkway, Golden, CQ 80401, andrew.kotz(@nrel gov

Summary

This report evaluates potential Class 8 regional haul commercial battery electric semi-truck performance
requirements based on real world diesel and natural gas vehicle duty eycle data. Data was recorded over a 17-
day period accumulating 58,633 miles with 10 trucks in a varicty of locations as part of the North American
Council for Freight Efficiency’s (NACFE) Run on Less Regional (ROLR) demonstration of the effectiveness of
current production diesel and natural gas tractor technologies in the hands of well-trained drivers. Data was
collected with on-board data loggers in concert with the U.S. National Renewable Energy Laboratory (NREL)
and Oakridge National Laboratory (ORNL), and independently through use of GEOTAB and LinkeDrive fleet

tracking and management systems.

Keywords: Electric Truck, CBEV, Commercial Battery Electric Vehicle, NACFE, Regional Haul, Run On Less,
NREL, ORNL, GEOTAB, LinkeDrive

Download the reports at:
https://nacfe.org/run-on-less-regional-report/

Hydrogen Fuel Cell Electric Trucks

BALLARD NACMI:-‘“E&

June 2020

TYNOLLVIWHO4NI

Fuel Cell

Electric Trucks

An analysis of hybrid vehicle specifications
for regional freight transport

NACFER
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https://nacfe.org/wp-content/uploads/2020/06/EVS33_Mihelic_ID257_NACFE_NREL_PrePub_Download.pdf
https://nacfe.org/wp-content/uploads/2020/06/Informational_NACFE_BPS_Truck_White_Paper_Download.pdf
https://nacfe.org/run-on-less-regional-report/

Electric/Hybrid Trucks Catalog

————1|b HOME ABOUT NEWS EVENTS RESOURCES CALSTART CONTACT o ))
o “ZETI

ZERO-EMISSION TECHNOLOGY INVENTORY ~ ——=31E™ bRiETOZERD | = e

SELECT A VEHICLE PLATFORM TO EXPLORE

e Calstart on-line tool

* Part of Drive to Zero
program at Calstart

e Launched March 2020
em@ss Yo @ -
— ,._ @ p = @ @ s * Current & future

ﬁ O.bf i @® production models
* Links to OEM web pages

REPORTED VEHICLE AVAILABILITY THROUGH 2023

o]
000 V.@I‘erﬁﬂ}!
https: //globaldrlvetozero org/resources/zero-emission-technology- mventory/
Available 2020 2021

RESET —0O=—

— NACFER
September 2020 16
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https://globaldrivetozero.org/resources/zero-emission-technology-inventory/

NEW High Potential Regions Report

|Electric Truck Guidance Report Series

HIGH-POTENTIAL .
REGIONS FOR ELECTRIC

i (=]
TRUCK DEPLOYMENTS . TECHNOLOGY dlie |NEED
g Highest
Potential : :
Range (climate, grade, etc.) for Electric Air quality
Electricity pricing Truck Equity & environmental justice

Regenerative braking Deployment Freight flows

vl

é SUPPORT

State & city policies & incentives

Published August 24, https://nacfe.org/emerging-technology/electric- Utility programs & rates

trucks/high-potential-regions-for-electric-truck-deployments/
September 2020 17
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https://nacfe.org/emerging-technology/electric-trucks/high-potential-regions-for-electric-truck-deployments/

NEW High Potential Regions Report

Megaregions with
particularly high potential
 Northern California
 Southern California
 Texas Triangle

e (Cascadia (wazor)

* Front Range (co&anwm)

* Northeast

Report Link:
https://nacfe.org/downloads/high-potential-
regions-for-electric-truck-deployments-
technical-appendix/

September 2020 Consider High Priority NACFE‘18



https://nacfe.org/downloads/high-potential-regions-for-electric-truck-deployments-technical-appendix/
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Thank You

Mike Roeth, NACFE, Mike.roeth@nacfe.org
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