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Messy Middle Bootcamp Series

Diesel Drop-In Alternatives: Ultra-Low Sulfur, Bio-, and Renewable (February 11th)\/

Decarbonizing with Natural Gas (February 25th) «/

Future Prices & Availability of Existing Infrastructure: What’s Next? (March 11th) \/
DIESEL AND NATURAL GAS WORKSHOP (March 25th) ./

The Current State of HD BEV: Technologies and Capabilities (April 8th)
Strategizing Successful HD BEV Adoption (April 27th)
Charging Depots, Networks & the Economics of Fleet (May 6th)

HD BEV WORKSHOP (May 20th)

The Production Processes of Hydrogen Fuel (June 3rd)
Moving Hydrogen from Here to There: The Distribution and Storage of Hydrogen Fuel (June 17th)
The Opportunities and Challenges of Selling Hydrogen to the Industry (July 1st)

HYDROGEN FUEL CELL WORKSHOP (July 15th)

2023 Bootcamp is still available at: https://runonless.com/electric-depot/



2025 Messy Middle Fleets /

Update from The Run
Planning...

Follow the Fleets, Drivers, providers, and more on:

o R LN RunOnLess.com and on Twitter @RunOnLess




Run on Less — Messy Middle FLEETS ANNOUN

Albert Transport out of Laredo, Texas is operating a
highly efficient 2022 Freightliner Cascadia sleeper tractor
with a Detroit DD 15 engine running on diesel

Frito-Lay out of Topeka, Kansas is operating a Volvo VNL
sleeper tractor with an Optimus Technologies system
using B99 biodiesel.

To Be Determined operating a heavy-duty tractor on
renewable diesel.

Mesilla Valley Transportation out of Las Cruces, New
Mexico is operating an International LT sleeper tractor with
a Cummins X15 2027 NOx engine running on diesel.
Kleysen Group Ltd. out of city, province is operating a
Kenworth T680 sleeper tractor with a Cummins X15N
using natural gas.

UPS out of Salt Lake City, Utah is operating a Kenworth
T680 day cab tractor with a Cummins X15N engine using
natural gas

Wegmans out of Rochester, New York is operating a
Peterbilt 360 day cab tractor with a Cummins X15N
engine using natural gas.

4Gen out of Rialto, California is operating a Volvo VNR
day cab electric tractor.

JoyRide Logistics out of Phoenix, Arizona, is operating a
battery electric Windrose day cab tractor.

Nevoya out of Colton, California is operating a battery
electric Freightliner eCascadia day cab tractor.

Saia out of Stockton, California is operating a battery
electric Tesla Semi day cab tractor.

Pilot Travel Centers out of Bloomington, California is
operating a Hyundai XCIENT hydrogen fuel cell day cab
tractor.

Penske Logistics out of Katy, Texas operating a Hyundai
XCIENT hydrogen fuel cell day cab tractor.

NACFERN

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY
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Quiz for Today’s Session /

Completing Today’s Quiz:

Go to runonless.com and click back into the session
Click “Take Quiz’ button
Create username and password to keep track of your progress

Provide your name and email to enter a drawing for a Run on Less -
Messy Middle swag bag

~ MESSY MIBLE

BUUTCAMP




What You Should Know /

Q&A Recording

Submit your questions to the host A recording of today’s webinar will
using the Q&A box in the upper

right-hand corner

be available on runonless.com

Technical Issues

Contact Stephane Babcock at
shabcock@trccompanies.com

WSS MODLE

BUUTCAMP




Today’s Bootcamp Speakers /

The Current State of HD BEV: Technologies and
Capabilities

JL

Trisha Dello lacono Wen Han Dan Priestley Jared Ruiz
Head of Policy Founder, Chairman, and CEO Senior Manager, Semi Truck Regional Vice President
CALSTART Windrose EV Trucks Engineering Western U.S. and
Tesla Electromobility Leader
G Volvo Trucks North America
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104,000 employees
Production in 18 countries

Almost 190 markets

Worldwide service networks and
dealerships

Volvo Group Company Prese ntation 2024

1
. VOLVOGROUPHQ,

GOTHENBURG, SWEDEN

2025-04-10

12



Volvo Group North America

* 30% of Group’s net sales (2023)

* More than 18,600
employees

* 16 major manufacturing sites

A x>
VOLVO

Y O L WV O NMA LK.
YV O L vV O
PREVOST NovaBus P ENT A
PROTERRA

Company Presentation North America 2024
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AReno, NV
Hayward, CA
IMountain View, CA
Proterra

Costa Mesa, CA

Toluca, State of Mexico A

Saint-Francois-du-Lac, Quebec M Prevost

Nova Bus @i
@ Plattsburgh, NY

Milton, Ontario a Mississauga, Ontario

l Mack Defense
Volvo Construction Equipment @4 Macungie, PA
Shippensburg, PA

Elgin, IL A B b Middletown, PA
Chicago, IL 7' Baltimore, MD
Columbus, OH
Salem, VA @ -\:agerstown. MD
O)
] Dublin, VA Volvo Penta
Arrow Trucks Advance, NC@®
_ Charlotte, NC@® Mack Trucks
Lexington, TN @ G O) sc Volvo Trucks
. reer,
Oklahoma City, OK @ thaﬁ’, ME Volvo Financial Services
- Jacksonville, FL
Dallas, TX T

Mack Export

Map Key

Il Brand Headquarters

A\ Parts Distribution Center
Tultitlan, Mexicoﬁ

@ Manufacturing
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HD BEV Market

HISTORICAL EVOLUTION

BA/GF/TD | Department name | Document name/Issuer | Classification 2025-04-10 14
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FIRST TO MARKET - ACCUMULATING WEALTH OF MARKET KNOWLEDGE OVER 5 YEARS

.

f

2018 2019 2020

Announceme Esta
- VNRElectric i the l -~ 0f VNR
ctric 50 g

series Electric 275 miles,
GENI GEN I

North America prOJect
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Early ZEV Deployments: Lessons Learned

—%L * Single largest challenge for the heavy-duty ZEV market is
VOLVO

LIGHTS

BRINGING BATTERY-ELECTRIC * Engage utilities and local officials early in the infrastructure

FREIGHT TRUCKS TO MARKET design process
FROM DEMONSTRATION TO COMMERCIALIZATION

charging infrastructure

Lessons Learned Guidebook

* TCO is currently dependent on public funding for vehicle
purchase & infrastructure

* Fleet ownership of property eases facility planning and
investments

* Divergent priorities of multiple stakeholders must be managed

* Consider identifying a dedicated point of contact within your
organization


https://www.lightsproject.com/downloads/
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Certified EV
ll! Dealerships

e —

Ene Efficienc ®P
[+ -] r.gy. i “~1> Simulations

Monitoring

72— Over the Air
0 Connected Services

\ / _ Funding
f Volvo Gold Service Wide range of / :_ Analysis
& Repair Plan VNR Electric configurations // //
@ Charging Infrastructure
Truck & Infrastructure / m Partnerships

Financing \_—_/
| Insurance
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CURRENT EXPERIENCE

OPERATIONAL EXECUTION

BA/GF/TD | Department name | Document name/Issuer | Classification 2025-04-10 18



PACT | Membership

PACT Members
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MDD Alpitronic ~ amazon ©BCHydro  xBURNS .11 Q) sHateay
&  owmome sevredty DFORUM geotas  ONM
Greenlane
INDUCTEVZ:  [SZBHNGS | EEE NAYVISTAR (rewsne) Pilot
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OPERATIONAL FINDINGS

ELECTRIFYING VOLUMES
MAINTENANCE FINDINGS
HOT & COLD CLIMATES
DRIVER BEHAVIOR
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OPERATIONAL FINDINGS

AUXILIARY POWER
ROUTES
OPPORTUNITY CHARGING
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FUTURE TECHNOLOGY

FORWARD LOOKING MARKET DEVELOPMENT

BA/GF/TD | Department name | Document name/Issuer | Classification 2025-04-10 22
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MARKET EVOLUTION

TRUCK MODELS
CHARGING SOLUTIONS
FUNDING SOLUTIONS
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Semi Standard Range Long Range

Est. Range £10]0) I 500 mi

Vehicle Weight < 20,000 I, < 23’(1)0 Ibs

Copyright 2025 Tesla, Inc.



——

Reliabili

ty
95% Uptime
72% Service Visits <24 hrs

Efficiency

>7.4 Million Miles Driven




Commitment to Scaling
Semi

Copyright 2025 Tesla, Inc. 3



Customer Site Economics
Unlocked with Scale

Engineering, Procurement and Construction (EPC) Price

EPC Price per KW

0 6,000 12,000

Service kVA

Copyright 2025 Tesla, Inc. 4
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Wen Han - Founder, Chairman, CEO of Windrose

Wen HAN
Founder
Chairman, CEO

2022- Windrose Technology Founder, Chairman, CEO
2019-2022 Plus Al Chief Strategy and Financial Officer WINDROSE

- Raised $380mm+ as CSO and CFO for Plus in the largest private financing event @ Plus
in the autonomous trucking sector, from investors including Amazon and FTA ® W R

- 2018-2019 GSR Ventures Partner GSR Ventures
- 2013-2016 Bridgewater Associates /Investment Professional [{RIDGEWATER
- Stanford University MBA, Williams College B.A Stanford Williams

University CDHEQE‘
- Donor of the $15mm Wen Han and Jessie Jia Fellowship at Stanford University;

-Wen is also a scholarship sponsor for Purdue University ($10mm) and Kettering

@ PURDUE
University (§1Tmm)

UNIVERSITY.

Latest updates as of 4 Apr 2025



Global media coverage

:

Chinese Electric Truckmaker

Windrose Technology Pushes Into

Europe, Doubles IPO Goal

 Windrose plans to raise at least $400 millon via
share sales

EV truckmaker focuses on Belgium with R&D,
production piant

0O X in & e @

AChinese Truck Maker
Wants the Green Light

Bloomberg

Hong Kong Japan

= 1 South China Morning Post = NIKKEIASia Q

PouicY AsiA

Electric & new energy vehicles 8usiness / China EVs

For Xi Jinping,'Made in China 2025

Chinese electric truck makers
has been worth every penny

accelerate global dominance even as
they face trade hurdles

INFLUENTIAL CHINESE
SELECTION

X
2 A /CEO
WA el \

Windrose Technologfill

Fleets of electric t

“BARWAEABETOP 100

Agence France-Presse

South China Morning
Post

Forbes China Nikkei

R XK=
ESG FOR A BETTER WORLD:

G s
REVOLUTIONIZING SUPPLY CHAINS
WITH TECH AND GREEN FINANCE

g.

Camions électriques: le chinois
Windrose visela Belgique

A

diti

Grandménage d Editis
dans son comité exécutif

Le Monde

Aanambitie
geengebrek,
nuderestnog —

Overheid identificeert
237 bedrijven die ze
liefst in Belgié houdt

Gazet van Antwerpen

NN LA NN L7
NN VAN

Germany UK UK

Learn more about LSEG

Unternchmen = FINANCIAL TIMES 3
3 - .. *Reuters whem Q=
S 3
‘ Windrose plans truck assembly in U.S.
I in rare move by Chinese EV firm
L By Reuters
3 ™ o
_ — a|[aa)|<
Jetzt knopft sich China
dic Lastwagen vor
D
A

A Companies

Windross

Frankfurter Allgemeine Reuters Financial Times

Zeitung

Latest updates as of 6 Apr 2025



Compatibility with different trailer types of different lengths

Trailer
length

~26ft

~36ft

~40ft

45ft

~69ft

~92ft

Total
length

<43ft

~54ft

~57ft

~61ft

~85ft

~112ft

Latest updates as of 19 Dec 2024

il

20ft container

Crane
trailer

A-double/Duo trailer

City trailer

Car carrier



Windrose trucks have covered major markets
GDP ranking (2023, US$bn)

Rank

1 US Iy A———a1,720
2 China NN A 17,795

3 Germany IS 4,525

4 Japan 4,204

5 India 3,567

6 UK 3,381

7 France NN 3,052

8 [taly I 2,301

9 Brazil 2,174

10 Canada N 2,142

11 Russia 2,021

12 Mexico 1,789

13 Australia NN 1,728

14 South Korea 1,712

I \Vindrose's footprint

15 Spain 1,620

In planning

Source: World Bank



Windrose is conducting global on-road testing, successfully tested >230 chargers

&

CCS1

No of public chargers
successfully tested in
us:

30+

New York
Bay Area
+8 akersfi

Los Angeles

Latest updates as of 2 Apr 2025

No of public chargers
successfully tested in
Europe:

63

openhagen

Amsterda Berlin Siedlce
Antwer
Lille lomouc
Dijo
Anne

Torino

em=s Completed testing + Key locations

No of public chargers
successfully tested in

GB/T

»*
*
x

*

No of public chargers
successfully tested in
China:

110+ Heihe

e Alashankou
Australia: High Temperature Winter Test
26 S Test
Jiuguan > Slig
. . J
High Altitude Test Shanghal
T Brishane
ismore
Canberrg+Sydney Kunming Guangzhou
N ) ) Hong Kon

Melbourne Pingxiang - :



5,400 miles coast-to-coast trip across US

Total distance travelled: 5,400mi

Total no. of chargers successfully tested: 18
Operators tested

electrify EVgo Zeem WattEv

americd FAST CHARGING
Hardware brand tested

s:cﬁ A AELTA

Bay Area, CA

New York City

Effingham, |

Los Angeles, CA

Charging station #

— Drive 1 route Charging at
Charging at Electrify
Towed route EVGo near America
Drive 2 route Kansas City @Indianapolis

Latest updates as of 1 Aug 2024

State No. Operator I-:::’\;Laer:e Address :;,Ioav)v(er
1 Sifuirig ) ABB gis ; é;/é;tion BLVD, Inglewood, 180kW

9 il;ztrrigz Signet EV 22\0 gOSZe3[())uIveda Blvd, Culver City, | a001 1y

ca |3l wattev A?nfl:rrigcea ;gggg Highway 65 Bakersfield, CA| gy
4 ifgg Signet EV | 681 Leavesley R Girroy,CA 450kW

5 iﬁc;trriig Signet EV Z; g gg Baker Blvd, Baker, CA 450kW

NV | 6 E';‘:rrlg Signet EV | [400Las Vegas Bivd S, Las Vegas) 45y
L[ 7] Bett | agnerey | mopeneotusamares | asoxw
IN |8 i'riztrrlg Signet EV [ 1650 South Emersan Avene, | 350kW)
OH |9 /E'n‘:‘:rrlg' Signet EV | 3200 Westpointe Plaza Drive, | 450y
10 'Iilric;trriig Signet EV ?; ? g 4Ti|gh man St, Allentown, PA | 4=y

PA 11 Eﬁztrrii;;’ Signet EV ?ggf 2F>A-51, Belle Vernon, PA 450kW
N |12 /E';‘:rrlg Signet EV | 11351 E Washington 450kW
MO [13| EVGo Dl M @lS 0 MpIRSt Boon VI MO | 350kW
KS |14 iﬁ?r?g Signet EV | 4301 Vine St, Hays, KS 67601 320kW
CO |15 Eﬁztrrig Signet EV | 7800 Smith Rd, Denver, CO 80207 | 450kW
16 Eﬁc;trriig Signet EV ; 223 g 4$outh State Street, Salina, UT| 4 55\

ut |17 Elriztrriicz Signet EV | 10 E. 1300 S, Richfield, UT 84701 | 450kW
18 if]ztrriig Signet EV 82T5 W Telegraph St, Washington, [ 455\




West-to-East cross-Europe testing trip, 12,400 miles, 63 public chargers tested

11 countries tested Charge point operators

-~ i : i Landskrona, SE
12,400mi testing distance e DX Aral E-F

pulse o Flux ene S¢way

1oNITY @ SPARKIT o
FaStned otalEnergies

Hardware providers

AAIBEp  Aualpitronic AISELTII Qefacec

Olomouc, CZ + KEMPOWER SIEMENS smappee Q.}’ TRITIUM

63 public chargers successfully tested Copenhagen, DK

Typical charging power: 300 — 400kW

Amsterdam, NL Warsaw, PL

Rotterdam, NL

Berlin, DE

Antwerp, BE Siedlce, PL

Dunkirk, FR
Lille, FR

Hannover, DE

Bonn DE

Innsbruck, AT 3
Number of chargers tested in each country

29
13
9 8
5
I . 2 2 1 1
[ | [ | — —
BE FR NL DE DK

IT PL Cz AT

Dual-inlet charging Torino, IT

Latest updates as of 20 Oct 2024



Longest freight route ever performed by an EV truck globally

3 O 9 6miles travelled Al
S —

Alashankou

s

Charging partners

reyy3
§ OEEC

*7 r=7 - e Li Auto

Latest updates as of 2 Apr 2025




Highly DURABLE vehicle — tested under most extreme conditions

Test conditions

WINDROSE MercedesBenz

eActros
Highest 118°F 109°F
temperature
Lowest

0 0

temperature -26°F -13°F
Altitude 15,400ft 7,200t

Source: company public disclosure

Latest updates as of 1 Jun 2024

CLIMBING ABILITY: 15 %SLOPE




Windrose has developed cutting-edge technologies to achieve best-in-class performance

| \. \
m
\ :
= %@'
: J

Tractor

0.2755

Drag coefficient

23,700lbs

Lightest weight amongst peers

Note: 1) data as at Feb 2025

Chassis

420mi

Full load range

35min

Ultrafast charging for 250mi

Batteries

729kWh

Largest battery

~205Wh/kg

High energy density
800V

High voltage platform

E-axles

1,400hp

Peak output power

4 motors
Only truck with 4 motors



Next generation drive-by-wire “skateboard”

Brake-by-wire system

Steer-by-wire system

Latest updates as of 14 Oct 2024
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Run on Less - Messy
Middle Bootcamp

Trisha Dellolacono
Head of Policy, CALSTART
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CALSTART’s Unique Value Proposition

Science-Based Targets | Nationwide Impact

Data-driven insights

Market-transforming work

for all transport sectors. in California and beyond.

g

PN
2
®
®
Innovative Incentive Programs =
]
; : @ * Program success yields policy impact
)— K HVIP c RE 7B v ® toward zero-emissions transition
/) COMMUNITIES  EnerglIZ€E o
Sk CALSTART )
®
e
@
@
v
Membership Government
Active collaborations with Guidance to policymakers
over 300 members. 3 and regulators.

4 calstart.org




210+ ACTIVE CALSTART MEMBERS
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/EROING IN ON ZERO

S. ZET DEPLOYMENTS BY STATE

gure 5: State ZET Deployments and Pollcy Status

-EMISSION TRUCKS

8
407 \|
46 1,108 By
1,270 Legend
310 105 W vou BacT [l ACT+ACF None
133
649 I
1564 v
10
367 680
268
450
283
368 148
23 122 123
4155 67
3744 1,076
n 41{MOU)
P
‘ _—
e Note: Thiz map represents only ZET deploymeants where the location is known. Some deployment numbers may differ
59 slightty from previous reports due to corrections in data provided by OEMs, All states that have adopted the ACT rule
' have also signed the MOU {except for New Mexico). ZETs are defined as Class 2b-8 commercial vehicles, including
Cargo vans, MD step vans, MD trucks, HD trucks, refusa trucks, and yard 1ractors.




/Tl ZERO-EMISSION TECHNOLOGY INVENTORY

SELECT A VEHICLE PLATFORM
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VEHICLE MODEL COMPARISON
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Funding Finder

For Advanced Vehicle Technology and Infrastructure

The Funding Finder is designed to help stakeholders search and filter for

medium- and heavy-duty advanced-technology vehicle and infrastructure
programs.

Start by selecting one of the four categories below.

Please note that for the most accurate and up-to-date information about each
program, you should visit the website and/or speak with the agency directly.

Select a Funding Category

Vehicles Infrastructure Tribal Federal Funding

CALSTART]




NAVIGATING FEDERAL POLIGY SHIFTS




The Carrots

Inflation Investment & Jobs Act Inflation Reduction Act

v 45\W — Commercial Clean Vehicle Tax Credit
v 30C - Alternative Fuel Tax Credit
v EPA Clean Heavy-Duty Vehicles Program

v Low-No Emission Bus Grants
v Clean School Bus Program

v Reduction of Trucks Emissions at

. v" Air Pollution Reduction Grants at Ports
Port Facilities

v  Greenhouse Gas Reduction Fund
v’ Clean Fuels and Infrastructure

Program v’ Climate Pollution Reduction Grant

The Sticks

v EPA Phase 3 Heavy-Duty Vehicle
Greenhouse Gas Emissions
Standards

v California’'s Clean Air Waiver
Authority

CALSTART]



The Current Landscape - 2025

» Regulatory Uncertainty
* Funding Challenges

= Program Deployment
Delays
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OPPORTUNITIES IN STATES




STATE ACTION DRIVING TO ZERO

THE ZET AHEAD DASHBOARD

/ET AHEAD DASHBOARD

The Dashboard currently showcases the 17 states plus the District of Columbia who have demonstrated leadership by signing the Multi-State
Medium- and Heavy-Duty Zero-Emission Vehicle Memorandum of Understanding_(MOU), committing to make 30 percent of medium- and heavy-
duty vehicle sales be zero-emission by 2030 and 100 percent by 2050. Future iterations of the dashboard will include additiocnal states taking action

to “ZET Ahead”.

This dashboard is a part of CALSTART's broader effort to chart and aggressively pursue a course to move beyond diesel pollution in the commercial

vehicle sector throughout the United States.
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Questions?

Trisha Dellolacono, tdelloiacono@calstart.org

calstart.org


mailto:tdelloiacono@calstart.org

@A 4

The Current State of HD BEV: Technologies and
Capabilities

Trisha Dello lacono Wen Han Dan Priestley Jared Ruiz
Head of Policy Founder, Chairman, and CEO Senior Manager, Semi Truck Regional Vice President
CALSTART Windrose EV Trucks Engineering Western U.S. and
Tesla Electromobility Leader
= HUN Volvo Trucks North America

A  MESSY MDDLE

k- MESSY MODLE

BUUTCAMP




NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY

NACFE.org

Let’s Stay Connected... BT

L]

s e

_*'j_ i@E ﬁlﬂﬂE . —

m NACEE (& Spanish: NACFE LATAM)

n NACFE
@NACFE_Freight & @RunOnlLess ~ MESSY MIDDLE

V) NACFE BUUTCAMP

RunOnless.com



https://www.linkedin.com/groups/2892512/
https://www.linkedin.com/groups/12553768/
https://www.facebook.com/NACFE
https://twitter.com/NACFE_Freight
https://twitter.com/runonless
https://www.bing.com/videos/search?wlsso=1&wlexpsignin=1&q=vimeo+nacfe&qft=+filterui:msite-vimeo.com&FORM=VRFLTR
https://nacfe.org/
https://runonless.com/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Q&A
	Slide 10
	Slide 11: JARED RUIZ
	Slide 12: Global  presence
	Slide 13
	Slide 14: HD BEV Market 
	Slide 15
	Slide 16
	Slide 17
	Slide 18: CURRENT EXPERIENCE
	Slide 19: PACT Members
	Slide 20
	Slide 21
	Slide 22: FUTURE TECHNOLOGY
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32: Wen Han – Founder, Chairman, CEO of Windrose
	Slide 33: Global media coverage
	Slide 34: Compatibility with different trailer types of different lengths
	Slide 35
	Slide 36
	Slide 37: 5,400 miles coast-to-coast trip across US 
	Slide 38: West-to-East cross-Europe testing trip, 12,400 miles, 63 public chargers tested
	Slide 39
	Slide 40: Highly DURABLE vehicle – tested under most extreme conditions
	Slide 41: Windrose has developed cutting-edge technologies to achieve best-in-class performance
	Slide 42: Next generation drive-by-wire “skateboard”
	Slide 43: Run on Less – Messy Middle Bootcamp
	Slide 44: CALSTART’s Unique Value Proposition
	Slide 45
	Slide 46:  
	Slide 47:  
	Slide 48
	Slide 49: Navigating federal policy shifts
	Slide 50: The Carrots
	Slide 51: The Current Landscape - 2025
	Slide 52: Opportunities in states
	Slide 53:  
	Slide 54: Questions?  Trisha DelloIacono, tdelloiacono@calstart.org 
	Slide 55
	Slide 56

