South Coast
AQMD

CLEAN FUELS PROGRAM ADVISORY GROUP AGENDA
SEPTEMBER 17, 2020, 9:00 AM — 3:30 PM
South Coast AQMD - Remote Meeting

INSTRUCTIONS FOR ELECTRONIC PARTICIPATION
Join Zoom Webinar Meeting - from PC or Laptop

https://[scagmd.zoom.us/j/91964955642

Zoom Webinar ID: 919 6495 5642 (applies to all)
Teleconference Dial In +1 669 900 6833
One tap mobile +16699006833,,91964955642#

Audience will be allowed to participate during public comment periods.

Pursuant to Governor Newsom’s Executive Orders N-25-20 (March 12, 2020) and N-29-20 (March 17, 2020),

the South Coast AQMD Clean Fuels Program Advisory Group meeting will only be conducted via video conferencing and
by telephone. Please follow the instructions below to join the meeting remotely.
INSTRUCTIONS FOR ELECTRONIC PARTICIPATION AT BOTTOM OF AGENDA

Members of the public may address this body concerning any agenda item before or during consideration of that item (Gov't. Code
Section 54954.3(a)). If you wish to speak, raise your hand on Zoom or press Star 9 if participating by telephone. All agendas for
regular meetings are posted at South Coast AQMD Headquarters, 21865 Copley Drive, Diamond Bar, California, at least 72 hours
in advance of the regular meeting. Speakers may be limited to three (3) minutes each.
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Welcome & Overview - 9:00 — 10:00 AM

Welcome & Introductions

Emission Reductions and Air Quality Impacts from the
COVID-19 Pandemic Response

Goals for the day

Feedback and Discussion

Matt Miyasato/Naveen Berry, Deputy/Assistant
Deputy Executive Officer

Scott Epstein, Program Supervisor, Health

Effocts — Dlnnning and Rules

Joseph Tmpullitii, Manager, Technology
Demonstration Group

All

Areas of South Coast AQMD Focus

Commercialization of Zero and Near-zero Heavy & Medium-Duty Trucks & Infrastructure
10:00 AM - 12:00 PM

Near-zero Engine Technologies
Heavy-Duty Trucks - Hybrid Electric Pathways

Battery Electric Trucks - Volvo

Joseph Lopat, Program Supervisor

Sam Cao, PhD, Air Quality Specialist

Patricia Kwon, Program Supervisor

Battery Electric Trucks - Daimler

Phil Barroca, Program Supervisor

Feedback and Discussion

All

Lunch 12:00 PM - 1:30 PM

Commercialization of Zero and Near-zero Heavy & Medium-Duty Trucks & Infrastructure (con’t)
1:30 PM - 3:00 PM

Fuel Cell Trucks — Kenworth & Cummins

Transit Buses - Status

Hydrogen Infrastructure - Heavy Duty Vehicles

Seungbum Ha, PhD, Program Supervisor
Maryam Hajbabaei, PhD, Air Quality Specialist

Lisa Mirisola, Program Supervisor


https://scaqmd.zoom.us/j/91964955642

3. Wrap-up - 3:00 PM - 3:30 PM
(@) 2021 CF Proposed Plan Update Discussion & Wrap-up Joseph Impullitti

(b)  Advisor and Expert Comments All

Other Business

Any member of the committee, or its staff, on his or her own initiative or in response to questions posed by the public, may
ask a question for clarification; may make a brief announcement or report on his or her own activities, provide a
reference to staff regarding factual information, request staff to report back at a subsequent meeting concerning any
matter, or may take action to direct staff to place a matter of business on a future agenda. (Government Code Section
54954.2)

Public Comment Period
At the end of the regular meeting agenda, an opportunity is provided for the public to speak on any subject within the
Committee's authority that is not on the agenda. Speakers may be limited to three (3) minutes each.

Document Availability

All documents (1) constituting non-exempt public records; (ii) relating to an item on the agenda for a regular meeting;
and (iii) having been distributed to at least a majority of the Advisory Group after the agenda is posted, are available
prior to the meeting for public review at the South Coast Air Quality Management District Public Information Center,
21865 Copley Drive, Diamond Bar, CA 91765.

Americans with Disabilities Act

The agenda and documents in the agenda packet will be made available, upon request, in appropriate alternative formats
to assist persons with a disability. Disability-related accommodations will also be made available to allow participation
in the meeting. Any accommodations must be requested as soon as practicable. Requests will be accommodated to the
extent feasible. Please contact Donna Vernon at 909-396-3097 from 7:00 a.m. to 5:30 p.m., Tuesday through Friday, or
send the request to dvernon@agmd.gov.

INSTRUCTIONS FOR ELECTRONIC PARTICIPATION

Instructions for Participating in a Virtual Meeting as an Attendee
As an attendee, you will have the opportunity to virtually raise your hand and provide public comment.

Before joining the call, please silence your other communication devices such as your cell or desk phone. This will
prevent any feedback or interruptions during the meeting.

Please note: During the meeting, all participants will be placed on Mute by the host. You will not be able to mute or
unmute your lines manually.

After each agenda item, the Chairman will announce public comment.

Speakers will be limited to a total of three (3) minutes for the Consent Calendar and Board Calendar, and three (3)
minutes or less for other agenda items.

A countdown timer will be displayed on the screen for each public comment.

If interpretation is needed, more time will be allotted.

Once you raise your hand to provide public comment, your name will be added to the speaker list. Your name will
be called when it is your turn to comment. The host will then unmute your line.


mailto:dvernon@aqmd.gov

Directions for Video ZOOM on a DESKTOP/LAPTOP:
¢ If you would like to make a public comment, please click on the “Raise Hand” button on the bottom of the
screen.
o This will signal to the host that you would like to provide a public comment and you will be added to the list.
Directions for Video Zoom on a SMARTPHONE:
e If you would like to make a public comment, please click on the “Raise Hand” button on the bottom of your
screen.
e This will signal to the host that you would like to provide a public comment and you will be added to the list.

Directions for TELEPHONE line only:
e If you would like to make public comment, please dial *9 on your keypad to signal that you would like to
comment.
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Volvo Battery
Electric Trucks

Patricia Kwon
Program Supervisor

Clean Fuels Retreat September 2020



@ Volvo LIGHTS

e Volvo LIGHTS (Low Impact Green
Heavy Transport Solutions)

e 23 battery electric trucks, 29 off-road
equipment, solar for zero emission
freight handling

e Funding: S44.8M CARB/CCI, S4M
South Coast AQMD, S41.6M Volvo &
Partners — Total: $90.4M

e Three tractors + 15 production trucks
to be deployed in Oct — Dec 2020

e Battery electric forklifts, yard tractors
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I Goms) VOIVO LIGHTS

e Chargers installed at fleets, awaiting tie-in by SCE
— 7.2 kW, 15 kW for EVs, forklifts
— 22 kW AC, 50 kW DCFC for yard tractors
— 150 kW DCFC with CCS2 connectors for trucks

e First public heavy duty charging in Anaheim (CPUC
Rule 18)

e TEC La Mirada installation underway
e Solarinstalled at DHE

e Three tractors, 15 production level trucks in
late 2020




Volvo LIGHTS Showcase

e Volvo LIGHTS Showcase Fontana Speedway in Feb 2020

e Interactive knowledge sharing sessions on trucks,
infrastructure, dealership service & support, technician
training & workforce development,
community/environmental benefits

e Fleet ride and drive experience at Fontana Speedway

e Media coverage on BETs quite favorable by trade
publications

e https://youtu.be/j sSQL2jF-c



https://youtu.be/j_sSQL2jF-c
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Volvo LIGHTS Update

e Eligible for sale in California

—
e Trucks in operation at TEC Fontana and DHE
— Delivering parts full-time at TEC Fontana
— DHE received their trucks in late August

e Online and/or socially distanced BET classes

e Approved baseline testing plans, UCR installed
data loggers at DHE, collecting PEMS data
CALSTART collecting charging data from fleets

) ‘




Preliminary Data

e R

TEC TEC Fontana — TEC La Mirada 7,989
90 miles, mostly flat

NFI NFI Chino — Ports 4,778
102 miles, mostly flat (170m)

DHE DHE — mixed drop off locations 4,714
80 miles, mostly flat

DHE DHE — mixed drop off locations 4,906
including Apple Valley
110 miles, big mountain climb
(600m)

NFI NFI Chino — Ports 5,047
102 miles, mostly flat

TOTAL 27,434




Transition to Develop, peploy Class

demonstrate
Class 8 battery 8 battery

commercialization e electric trucks

- Volvo LIGHTS - Switch-On

X

0 3 Technology Readiness Level

E Basic Research
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Switch-On Project

e Next phase of Volvo LIGHTS project
e CARB certified commercial trucks

e Largest single commercial truck
deployment

LTy

e Additional performance data in
drayage/freight applications

e U.S. EPA Targeted Airshed grant

e \olvo and fleets provide in-kind and
cash cost share



e U.S. EPA funding — buy down on 70 trucks
e Volvo and Fleets contributing towards truck costs

I SWitCh—On Budget e South Coast AQMD funding for infrastructure, data

collection

e Administrative funds for South Coast AQMD staff time,
administrative tasks

U.S. EPA FY19 Targeted Airshed Grant $19,460,000 61%
Volvo and Fleets (cash and in-kind match) S10,080,000 31%
South Coast AQMD S2,000,000 6%
Administrative Funds S540,000 2%

TOTAL $32,080,000 100%



e Deploy 70 Class 8 battery electric
trucks in 2021 — 2022

e Up to five fleets in Inland Empire and
San Fernando Valley

e Data collection up to two years

e Trucks owned by fleets and in
commercial service

e 153 tons NOx reductions in 10 years
anticipated

e Potential SCE Charge Ready, LADWP
DCFC funding for infrastructure




MULTIPLE TRUCK STRAIGHT TRUCKS 264 KWH — 564 ELECTRIC RANGE
AND TRACTOR AND 66K AND 80K KWH LITHIUM-ION 200 — 250 MILES
CONFIGURATIONS TRACTORS BATTERY PACK
BASED ON FLEET
NEEDS



ABB 150 or 250 kW DC fast
chargers

CCS1 or CCS2 connectors
with UL certification

40 kW AC on-board charging
with CCS2 connector



Fleets

e DHE and NFl demonstrated Volvo
LIGHTS Class 8 battery electric
trucks

e Anheuser Busch and Sysco would
participate

e Three out of five fleets domiciled in
DACs

e TEC dealerships in Fontana and La
Mirada provide service and support



Deployment

- L B E
rowm rewm HiE
Deploy trucks Phases of 5 or 10 Infrastructure Infrastructure
starting late 2021 trucks planning 2020 - installation 2021

2021




Data Collection

Annual and Data collection
10 year emission Q32021 -Q3
reductions 2024

Fleet/OEM
maintenance
records

Data loggers on
fleet vehicles

Charging
infrastructure
data




Meet
drayage/fleet
revenue service
needs

Achieve expected
emission
reductions

Technology
dissemination

Project
O u tCO m e S Benefits to DACs and Catalyze

strengthen community commercialization of
partnerships through BETs by proving
outreach feasibility

Opportunities for

BET training/ Strengthen market

workforce for Class 8 BETs
development




South Coast

AQMD

T

Pathway for Fuel Cell Heavy-Duty Vehicles

Technology Advancement Office
Program Supervisor

Seungbum Ha

Clean Fuels Fund Advisory Retreat
Sep. 17, 2020




Battery Electric vs. Fuel Cell Readiness Levels

BEV Technology Readiness Levels — 2019 Update ;g:z::g::_’ FCEV Technology Readiness Levels — 2019 Update jg:g:’:::zi >

T Transition Technology Transformation Transition ! Market

Technology Transformation Transition Market
Transformat i : Transformation
HD Delivery . :
c ﬁr v : !
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Pilots Commercial

Pilots Commercial Demonstration

Demonstration

Tech D&D, Early Stage Advanced Technology Early Market Entry Tech D&D, Early Stage Advanced Technology Early Market Entry
Demonstrations Demonstrations, Pilots Demeonstrations Demeonstrations, Pilots
TRL 5-6 TRL 7-8 TRL® TRL 5-6 TRL 7-8 TRL?

Source: Proposed Fiscal Year 2019-20 Funding Plan for Clean Transportation Incentives For Low Carbon Transportation Investments
and the Air Quality Improvement Program; Appendix D: Heavy-Duty Investment Strategy” (CARB, 2019b).

9/16/2020
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Advantageous Applications

Long Range
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One Day of Regional Haul = 350 miles on 2 Shifts

Diesel Compressed Hydrogen Battery
Fuel Amount: 70 galions Fuel Amount: 55 kgs Energy Amount: 900 kW-hrs
Fuel Weight: 500 Ibs Fuel Weight: 120 Ibs Fuel Weight: 0
Tank Weight: 150 Ibs Tank Weight: 4,200 Ibs Battery Weight: 16,800 Ibs
Total Weight: 650 Ibs Total Weight: 4,320 Ibs Total Weight: 16,800 Ibs

A
e B @ © 8

9/16/2020 Source: Kenworth — ACT News/CHBC Webinar April 14, 2020




Total TCO /USD per 100km

FCEV breakeven with BEV: 2024

" FCEV breakeven with ICEV: 2028

140 -

120 -

100

2019 2020 2027 2022 2023 2024 2025 2026 2027 2028 2029

FCEV =——BEV —ICEV

https://info.ballard.com/hubfs/Other Reports/Deloitte Volume 1 Powering the Future of Mobility.pdf



https://info.ballard.com/hubfs/Other%20Reports/Deloitte%20Volume%201%20Powering%20the%20Future%20of%20Mobility.pdf

AQMD Vehicle Demonstration Project

=
validate N
far e Feasibility Technology / Technology

Research/ Research Development ' Demor'fstfatif)n/ , Aeployment
Concept ‘\ Commissioning
~ - >
-~ -~

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017-

ZECT 2 — Awarded: 2014; Kickoff: 2015

Three Technologies: Fuel Cell, Battery Electric with Fuel Cell, Battery Electric with CNG ICE
Four technology integrators: TransPower, U.S. Hybrid, Hydrogenics, BAE/Kenworth
Fleet Participation: Drayage fleets, Kenworth Trucks

Funding: DOE: $10,000,000; Match Share: $7,183,979; Contractors: $3,075,841;
Total Cost: $20,259,820




Approach

FUEL CELL TRUCKS PHET/CNG
TransPower Hydroge.nlcs US Hybrid BAE/Kenworth
(Cummins)
# of Vehicles 2 1 2 1 1
Platform International Freightliner Kenworth T800 | Kenworth T370 | Kenworth T680
Mfg: Fuel Cell / APU Hydrogenics Hydrogenics PureMotion Ballard CWI LSN NZE
Fuel Cell Power 60 kW 60 kW 80 kW 85 kW n/a
Battery Capacity 125 kWh 100 kWh 26 kWh 100 kWh 100 kWh
Battery Chemistry Li-ion Li-ion Li-ion Li-ion Li-ion
Traction Motors 2x 150 kW 1x 320 kW 1x 320 kW 1x 420 kW 1x 420 kW
Range (per fueling) 200 miles 150 miles 150-200 miles 112 miles 150 miles
Fuel Cap.: H2 (kg) / CNG (DGE) 27 kg @350 bar | 30 kg @350bar | 20 kg @350 bar |30 kg @350 bar 45 DGE
Deployed Deployed Deployed Deployed

——

In-use Demonstration and vehicle performance Analysis

9/16/2020




Relevance: Goals & Objectives

2019/2020 Objectives
= Complete vehicle builds
= Operate portable hydrogen refueling for demonstration
= Continue vehicle demonstration and data collection & analysis

Results
= Six demonstration trucks including fuel cell range extended and CNG
hybrid truck deployed
= Portable hydrogen fuel onsite is in operation
= Debugging and improvement while demonstrating by lessons-learned

from the first demo trucks
" Vehicle performance data provided from demonstration trucks

Impact
" Pushing Zero Emission Technology and Industry Envelope by
Demonstrating First Fleet of FCEV’s in Drayage Service in California




Demonstration Issues and Lessons Learned

Technical Issues while Development and Demonstration

= Typical issues of a demonstration B High
Moderate
- Data Upload Technical Difficulties B Low

= New technology specific improvement & issues
- Software Updates

- Battery Disconnect Failures

- Inconsistent Traction Motor Resolver

- Transmission Shift Position Sensor

- Fuel cell coolant contamination

Transmission Repair

Deteriorated FC coolant
reservoir cap

9/16/2020
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Lessons-Learned from Development and

Demonstration

= Positive feedbacks from drivers for drivability and performance, but reliability is an issue
= Supply base is not ready and suppliers do not have broad knowledge in applications

. IToo n]cany connections (HV, LV, CAN, Cooling) and routing design is integral to chassis
ayou

* Cooling (particularly for FC) is challenging

. Bat{gery technology and management systems for heavy-duty vehicles are evolving and
maturing

= Power electronics firmware needs to become more automated

= Design validation is required for single larger FC stack and modular multi-stack

9/16/2020



Data Analysis — Baseline Trucks

Class 8 Tractors

Multiple OEMs - Navistar, Volvo, Mack, Freightliner, Peterbilt & Sterling

Trip segments grouped by maximum radius distance from the Port of LB s

Processed using NREL's DRIVE tool

Kinetic Intensity vs Average Driving Speed

Driving Days B CARB HHDDT Cruise A UDDS @ City Suburban

City Suburban Cycle
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~
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Data Analysis — Summary Table

11/3/2017 10/24/2018 5/6/2019 5/8/2019  6/13/2019

Date Range 20142015 _9/5/5019 —9/9/2019 —3/30/2020 —3/2/2020 - 1/7/2020
Number of recorded vehicle days # 557 152 94 106 31 29
Max daily distance mi — 106.5 126.9 122.7 28.0 123.3
Avg daily distance mi 127.9 5.8 21.0 21.0 6.4 25.1
Avg operating time (key-on) hr 10.1 10.0 5.8 2.0 0.7 3.4
Avg driving time hr 4.5 0.3 1.1 0.9 0.3 1.2
Avg speed mph 14 1.3 3.5 7.0 6.2 5.1
Avg driving speed (speed>0) mph 26.5 10.6 14.4 17.8 14.1 12.3
Kinetic intensity 1/mi 0.64 1.4 0.8 1.6 2.7 2.4
Avg stops/day #/day 124.9 14.2 62.9 50.0 17.4 86.8
Avg stops/mi #/mile 1.38 24.6 18.1 13.5 17.7 —
Median stop duration sec 40.8 346.7 39.2 9.5 27.4 8.3
Avg daily fuel use (H2) kg = = — 3.2 0.9 5.1
Avg daily fuel use (diesel equiv.) gal 23.7 — — 2.8 0.8 4.5
Avg fuel economy (diesel equiv.)  mi/gal 5.7 — — 8.3 9.5 7.4
Avg fuel cell efficiency % — — — 53.3% 56.4% 52.3%

*ZECT Il milestone report: Baseline Vehicle Data Collection and Analysis Report — Port Drayage "




AQMD Vehicle Demonstration Project
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CARB ZANZEFF Fuel Cell Truck Project

CEC Sustainable Freight Transportation Project
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CEC Sustainable Freight Transportation Project

- Cummins Fuel Cell truck

* |ncreased subsidies and incentives focused on hydrogen-based technologies
and infrastructure

= PEM fuel cells - commercial vehicle applications — long daily range needs
= South Coast AQMD - best suited for fuel cell powered Class 8 trucks

— technical feasibility

— financial viability
= Cummins’ recent acquisition of Hydrogenics Corporation

— first fully integrated fuel cell powertrain

— short and regional haul applications

13

9/16/2020



CEC Sustainable Freight Transportation Project

e MY2020 Kenworth T680 Day Cab
, ’ 82,000 Ibs. (Class 8)
Prime Subcontractor

|

* * *
T@ﬁl (f;% ‘ M SoCalGas
CALSTART

&SIL/-‘;\‘IIIIfr\fS sAmSJEfoﬁf;Eﬁg . A .g Schpra Energy utiity
Commercialization
H2 Fueling Infra.

RIVERSIBE | ce-cear Cummins Motor/Inverter w/ 4-speed Trans.

Agility 23.5 kg @ 350 bar
Roadmap 10-15 minutes
May Include

Potential Demo. Additional Minor 150-200 mi. depending on duty cycle
Fleet Subcontractors

(fueling partners) Pilot / pre-production. Commercialization
planned in 2022-2023.

4-----

= Modular and scalable
= Plug-and-play design
= Fully integrated to pair with commercially available traction systems

9/16/2020



Summialky.
- .

= Barriers for Battery electric and Fuel Cell HD vehicles

Battery Electric Fuel Cell

Infrastructure Infrastructure

High cost Cost of hydrogen fuel
Limited vendors High Cost

Limited range Limited vendors

Heavy batteries and axle loads Unknown business case

= Temporary hydrogen refueling supporting vehicle testing and demonstration

- Assessment of feasible pathway for hydrogen fueling in near and long term
- Mobile refueler
- Renewable hydrogen station
= Continue demonstration and data analysis for comparison to conventional diesel trucks

= TCO analysis and commercialization roadmap will be accomplished

More OEMSs’ participation is required

15



Transit Buses — Status

MARYAM HAJBABAEI
TECHNOLOGY ADVANCEMENT OFFICE

- Clean Fuels Program Advisory Group Retreat, 17 September,2020



Background
Transit Buses Current Regulations + Incentives

CARB Innova(tllg)CIean Transit 2016 AQMP Control Measure

® Reduce NOx and GHG emissions e Reduce NOx emissions by 45%

— transit-dependent and 55% by 2023 and 2031 VW
and disadvantage e Transition to zero and near-zero ey
communities emission technologies in the Mitigation

e All public transit agencies to mobile source sector

gradually transition to a 100% e Seek and identify significant

ZEB fleet secured funding for incentives

— Beginning in 2029, 100% of to implement early deployment
new purchases must be ZEBs, and commercialization of known
with a goal for full transition zero and near-zero technologies

by 2040




Local Transit Agencies Plan
- Deploying Fleet of Battery Electric and Fuel

Transit Agencies
o Cell Buses
Transition to ZEBs
600
500
400
300
200
N L I
0 L —— — |
BEB FCEB BEB FCEB
2019 2040
® Orange County Transportation Authority ® Foothill
Source : CARB ICT Transit Agencies ™ Long Beach Transit Omintrans

Plan Rollouts Data (Draft) - 2020

B Santa Monica's Big Blue Bus m SunLine




(i 7. Baare  Fyel Cell Transit Bus Projects

Ongoing Project

Deployment of 20 Fuel Cell Buses at OCTA and AC Transit Agencies
($45.5 M)

Funding Source - CARB (GGRF), OCTA, AC Transit, Bay AQMD, and South
Coast AQMD

Upcoming Project

Deployment of 5 Fuel Cell Buses at Sunline Transit Agency ($6.9 M)

I
SEPA 'S'” ”g Funding Source - EPA (Targeted Airshed Grant), South Coast AQMD, and
nnnnnnnnnnnnnnnnnn ENECY Sunline

e
~
=
=
=
@
—
~
=~
=




New Flyer Xcelsior XHE40
40" Transit Bus powered by Ballard Fuel Cell

New Fiyer I

PROPULSION SYSTEM Siemens - E-Drive All Electric Propulsion
System
Includes PEM 1DB2016, 160 KW Traction
Drive Motor, Inverters, E-drive Controls and
related components

FUEL CELL RANGE EXTENDER Ballard FCveloCity HD85 — 85 kW

FUEL SYSTEM H2 — 5 Hexagon Lincoln ACF tanks - total
capacity of 37.5 kg
RANGE Up to 350 miles
BATTERY ENERGY STORAGE 80 kWh battery pack Li-FePo4 pon
SERVICE LIFE TIME >25,000 miles P

Fuel Cell ' AN 1350 Axle and
Siemens ELFA PEM



















CARB

e Innovative Clean Transit regulation — plan submittals

e Advanced Clean Truck regulation & Multi-state MOU

e Advanced Clean Fleet Omnibus regulation

CEC

e GFO 19-602 Hydrogen Refueling Infrastructure NOPA
issued 9/4/20

e Funded UCI Renewable Hydrogen Cost Study

CALIFORNIA
Al RESOUKCES BOARD




First Element Fuel
Placentia, CA 92870
Orange, CA 92866
Baldwin Park, CA 91706
Costa Mesa, CA 92626
Aliso Viejo, CA 92656
Torrance, CA 90505
Ontario, CA 91762
Burbank, CA 91505
San Bernardino, CA 92408
El Cerrito, CA 94530
Buena Park, CA 90621

Glendale, CA91214

Equilon Enterprises (dba Shell) |nta Clarita
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FaddenAvenue-Santa-Anra-CA-92705-(To be replaced)-* Dana Point
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https://www.google.com/maps/d/viewer?mid=1KHY7KGJZQmRQUSA1dFD3w5TOGyFkoBgR&I1=38.986964544414725,-117.9587662698994&z=5



https://www.google.com/maps/d/viewer?mid=1KHY7KGJZQmRQUSA1dFD3w5T0GyFkoBqR&ll=38.986964544414725,-117.9587662698994&z=5

HD Truck Infrastructure S —

©Potential Corridor Co-Location

= Funded Stations
==Signage Ready
==S8ignage Pending
==Additional Routes
Truck Activity
mm High

B .
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tiio

Low

1,000

retail H2 stations

Esri, HERE, Garmin, 8 OpenSlicetMap contributors, and the GIS user commun
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Upgrade to LH2 delivery
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2 Trillium, APCI LH2 delivery
: ' 350 bar, 1450 kg/day

10 New Flyer, 36 kg/bus,
6-10 min fill

CEC NOPA 17-603
Equilon, Toyota

350 & 700 bar, 1000 kg/day
2 dispensers, 10 Toyota CL8 FCT (Photo: Toyota)



CEC GFO-17-603 - Advanced Freight Vehicle and
Infrastructure Deployment:

CONTRACTOR: Equilon (dba Shell)
Station at POLB (property leased to Toyota)

1,000 kg/day truck refueling with multiple fueling
positions at 700 bar

SCAQMD cost-share to refuel heavy-duty vehicles
at 350 bar for demonstrations by multiple operators

Under construction

Evaluate fueling protocols, dispenser design, station
throughput/reliability, etc.




Contractor: POLA

Total S82.5M

Develop and demonstrate ten fuel cell trucks
(Class 8 Kenworth T680 with Toyota fuel cells)

H2 stations in Wilmington and Ontario
(Shell Equilon)

Revenue service by:

United Parcel Services (3),

Total Transportation Services Inc (2),
Southern Counties Express (1),
Toyota Logistics Services (4)




UCI station has been operating at design capacity,
needs additional capacity to fuel cars and buses.

Expansion to 800 kg/day with liquid delivery,
increased storage, and four fueling positions

Public access will continue 24/7, with bus refueling at night

Co-funding approved & contracts executed
— MSRC for up to S1M (PON 2018-02)
— CEC $400k (ARFVTP)
— SCAQMD S$S400k (Clean Fuels)

Equipment will be moved to new location on UCI
property (at UCI expense), then upgraded
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e U.S. DOE H2@Scale program with national labs,

CA GO-Biz, CEC, SCAQMD, and CARB

e Joint agreement led by NREL to continue
hydrogen infrastructure research efforts,
focused on California near-term priorities

e Project Management Plan 2020 tasks

H2 Station Data Collection
Medium/Heavy Duty Fueling report
Hydrogen Contaminant Detection
Nozzle Freeze Lock

CA Hydrogen integration

Technical Assistance




San Bernardino County agency orders its first zero-emission train for Redlands rail service
BY STEVE SCAUZILLO
November 15, 2019 at 4:07 pm

e Michigan State University (MSU) feasibility
study

e Approved the hydrogen fuel cell-battery
hybrid alternative propulsion technology for
implementation as part of the future Arrow
Service

e Potential site of joint use hydrogen station,
west of 215 fwy, between 10 & 210 fwys

e 2024 Zero Emission in-service goal

https://www.gosbcta.com/project/redlands-passenger-rail-project-arrow/



https://www.sbsun.com/2019/11/15/san-bernardino-county-agency-orders-its-first-zero-emission-train-for-redlands-rail-service/
https://www.sbsun.com/author/steve-scauzillo/
https://www.gosbcta.com/project/redlands-passenger-rail-project-arrow/
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http://cafcp.org/stationmap

Cost, funding & policy predictability

Supply Chain:
H2 Production, distribution, parts
(need multiple suppliers) scale

Skilled labor, workforce training
CEQA/Permits

Need higher capacity stations (OCTA
operating & several funded), with refined
HD fueling protocols to become
“Recommended Practice”

Short-term network fragility
Site specific development & op issues

Net Cost of Dispensed Renewable Hydrogen
S per kg RH2

$20.00
$16.00
$12.00
$8.00
$4.00

$0.00

Current

2025

Year

2030

2050

Source: UCI APEP



e Large freight fleets that are already familiar with fc forklifts

e Larger transit agencies
e Smart grid integrated with hydrogen storage

e Holistic hydrogen modeling study building on recent UCI
renewable hydrogen cost study

e US DOE H2@Scale CRADA call proposal participant o

e |deas?
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