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HOUSEKEEPING

Two Audio Options: Streaming Audio and Dial-In.

Streaming Audio/Computer Speakers (Default)

Dial-In: Use the Audio Panel (right side of screen) to see dial-in
instructions. Call-in separately with your telephone.

Question & Answers

Ask questions using the Questions Panel on the right side of your screen.

Recording & Slides

The recording of the webinar and the slides will be available after the
event. Registrants will be notified by email.

Troubleshooting

Contact Peter Thompson | pthompson@californiahydrogen.org
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HYDROGEN

BUSINESS COUNCIL

Our Vision:

o CHBC is committed to advancing the commercialization of hydrogen in the
energy and transportation sectors to achieve California’s climate, air quality,
and decarbonization goals.

Our Mission:

o  Provide clear value to our members and serve as an indispensable and leading
voice in promoting the use of hydrogen in the utility and transportation sectors
in California and beyond.

Our Principals:

o Leadership, Integrity, Teamwork and Inclusion.

Our Objectives:

o Enhance market commercialization through effective advocacy and education
of policymakers and policy influencers

o Be “the” trusted “go to” resource on Hydrogen and Fuel Cell technology for
policymakers and policy influencers

o Accelerate market growth via networking opportunities and information
exchange for the industry and its customers

CALIFORNIA HYDROGEN
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VALUE IN
MEMBERSHIP

Active representation in all
relevant California policy
making venues

A trusted and knowledgeable
industry resource

Access to policymakers, policy
influencers and industry

Track record of success

Platform for industry
collaboration

Learn more:
BECOME A MEMBER AND MAKE A DIFFERENCE
TOGETHER WE CAN INFLUENCE PUBLIC POLICY AND GROW YOUR BOTTOM LINE



http://www.californiahydrogen.org/

NEXT UP:

Gia Brazil Vacin,
Assistant Deputy Director
Governor’s Office of Business and Economic Development



California Hydrogen

Business Council Briefing

The Business Case for Light-Duty
Hydrogen Stations

CALIFORNIA

July 15, 2021

Gia Brazil Vacin
California Governor's Office of Business &
Economic Development (GO-Biz)
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State Environmental Goals

Legislation and Executive Orders are steering the state
towards zero-emission transportation

Climate « 2045: 100% zero carbon electricity (SB 100)

« 2045: Carbon neutral economy (EO B-55-18)

« Aggressive investment and state action on climate
(EO N-19-19)

Air Quality « 2031:80% reduction in smog-forming NOx

Zero Emission « 2025: 1.5 million ZEVs (EO B-16-12)

Vehicles (ZEVs) « 2030: 5 million ZEVs (EO B-48-18)

« 2035: 100% ZEV new sales light-duty, drayage, and off-
road (EO N-79-20)

o 2045: 100% ZEV medium- and heavy-duty (EO N-79-20)

ZEV infrastructure « 2025: 200 hydrogen stations and 250,000 electric
vehicle chargers (EO B-48-18)




Vehicle and Fuel Regulations

Regulations by the California Air Resources Board that
advance light-duty zero-emission fuels & transportation

s el ejilel ¢ Requires automakers to generate or
for Passenger procure credits for plug-in hybrid, battery,
Vehicles and fuel cell electric vehicles

e Ao lisle 1= « Hydrogen and DCFC stations generate
Standard ZEV credits for the capacity of the station
Infrastructure « New high credit price: $200/Metric Ton
Credits CO,e (Jan 2020)




California Comeback Plan

* SB 129 signed by Gov. Newsom on July 12, 2021

* /EV Investments:
« $2.7B in 2021-22
« $3.9B total over three years

« ~$300M to close the projected 2025 light-duty charging and
fueling infrastructure gap

« $250M (2 years) manufacturing grants for ZEVs, ZEV
components, and charging or refueling equipment

« $525M for CVRP; $400M (3 years) for Clean Cars 4 All and other
clean transportation equity projects

—————————————————————————————————



Current CA Light-Duty Market

« 47 stations open to the
public now

« Reach ~179 stations with
earmarked state funds
Desth vally ( 73 privg’re)

« Fuel cell electric vehicle
i (FCEV) sales/leases ~10,800

al

nia Fuel Cell Partnership

cafcp.org/stationmap

Califor!




Challenges Remain...

e Infrastructure — need more,
faster!

« Permitting timelines and
variations among AHJs

« Technology hiccups
« Cost of hydrogen

« Hydrogen supply shortages and
supply chain disruptions




...But There is Reason
for Optimism

T “f;l L3 o e .
T « Significant station progress
e since 2016
: « Higher capacity, lower cost

e 20-300% increase in renewable
-—ea T B content

= | Growing private investment
it N = b (stafions, H2 production)

 FCEV adoption curve
following BEV early market

« CA budgeft; ZEV/H2 legislation

| >

— | . ] ol

- J ho

\

B e
o R T P 7 i =
z P L E e g i i R Mg St . L
AN PR G el - e Fo i o - “ 3
o R e A W TR
o i iy b, P B e 5 =t b X
[ . o 3
Z - ——— - \ s 3 ]

Hydrogen
-

Shell

Hydrogen

Shell




...And, we can achieve self-sufficiency!

—wﬂL_



Governor’s Office of Business
and Economic Development

“

Thank Youl!

gia.vacin@gobiz.ca.gov
?16-730-6107

——————————————————————————————

WWW.business.ca.gov 18



http://www.business.ca.gov/

NEXT UP:

Dr. Andrew Martinez
Air Pollution Specialist
California Air Resources Board



HYDROGEN FUELING
SELF-SUFFICIENCY STUDY

Summary of Analysis

CALIFORNIA
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Motivation

AB 8 provides a funding mechanism for State support in
developing light-duty hydrogen fueling stations.

AB 8 also asks CARB and CEC to evaluate California’s network
development against a standard of financial self-sufficiency.

CARB (with early collaboration from CEC) have developed a
scenario analysis to characterize the amount of State support

beyond AB 8 that leads to self-sufficiency and the date of self-
sufficiency.
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Study Overview

CARB'’s method evaluates cash flows for future station network
in various scenarios of deployment

Can be realized through:

Growing economies of scale,
Policy direction (such as EO B-48-18, EO N-79-20, ZEV Regulation), and
Automaker commitment to FCEV deployment in California

Study does not forecast likelihood or preference, but does
quantify the cost and timing metrics
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Study built on a
scenario analysis
approach to
estimate ranges
of potential State

support amounts
and timing under
various
trajectories of
progress

Vehicle Capacity Capital Cost Pump Price

Deployment Growth Reduction Parity
2035

"Year 1 ) . A
Station _55» Stat"’”_?ﬁ_’ mmm) : Cash Inflow
5 '.-$-> 5 .-$-> : mm) : Cash Outflow
Yeaﬁation% g:ﬂio% Stationé
i Ot 75,05, 04
.
N L ~ /
Multi-Year Sensitivity . l
Network ‘ Analysis I . .
Economics




Method

840 Scenarios to cover possible ranges of key variables

Deployment Scale: What FCEV volume do the State and industry plan for and
how should a station fueling network be structured to meet the fuel demand?

Individual Station Utilization: How will individual station utilization progress,
based on local network maturity and deployed vehicles?

Station Development and Operations Costs: How will capital and operational
expenditures vary by station size and industry development?

Customer-Facing Price: How can/will price at the pump change over time?

Station Finances: What returns need to be achieved to keep development
going?



Self-Sufficiency
Achieved by:

2030

With State
Support
up to:

Headline Findings

Self-sufficiency is possible with State support

Industry supports the majority of network growth

California’s network growth rate drives its own
economies of scale

FCEV deployments need to keep up with network
development to gain full benefit

State support offers benefits to the consumer and
may be sufficient to accelerate reductions in price
at the pump



State support
is a small part
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Building more
capacity earlier and
faster more
effectively builds
economies of scale

Stalled FCEV
deployment can
significantl

Increase nee
State support

for

10%-20%
Reduction

Accelerated
Deployment
Saves a Modest
Amount

Up to 10x Increase
__per FCEV

Investing for a
Smaller
Network Costs
Much More for

Fewer FCEVs

20%-50%
Reduction

[
7))
<
(a2]

LARGER

> 10x Increase
per FCEV

BASE

Early Emphasis
on Larger
Stations Saves
a Significant
Amount

Low FCEV
Deployment
Causes Some of
the Largest
Increases in
Cost and
Timing to Self-
Sufficiency
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Local Network
Development

Local Network
Development

CA’s Investment Pace Drives Economies of Scale

Larger-scale network growth
creates opportunity for more
vehicle deployment

More vehicles equates to more fuel
sales and balance effectively against
high operational costs

Even enhanced capital cost
reductions transferred from other
markets do not offset lost
opportunity provided by growing
operational economies of scale in
the state



Hydrogen
procurement
cost and price at . High Price
the pump

assumed in this S 5800 e P
study align well A o
with recent
analyses of EE SRR o
fUtU e renewa b | e —Low Price —Parity Price
—High Price @ UCI Renewable Hydrogen

hydrogen costs



Slow Capital Cost Fast Capital Cost
Reductions Reductions

State support
amounts up to
$300M may also be
sufficient to
advance price parity
with gasoline earlier
than 2040,
depending on other
market conditions

$10,000 Parity:

2030 Parity:
2035

$1,000

Opportunities to accelerate price parity with little
to no additional State support, depending on
speed of industry-led cost reductions
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More need in
remote areas

and along
CA-99

corridor, but
core urban
areas also
require
support

Average State Support:

Scenario C
ST M-$3.24M
EE$500K-%1 M

. EE$100K - $500 K

B $50 K- $100 K
Bl $10 K - $50 K
< $10K







This Study Does

This Study Does Not

e Estimate cost and timing to
reach self-sufficiency of
hydrogen fueling network

Evaluate many scenarios to
develop probable ranges of
cost and timing

Assume the State has an
interest in establishing a self-
sufficient hydrogen fueling
network

* Assume costs and revenues
affect the balance of station
economics

e Assume total revenues
can be influenced by State
support

Estimate the additional

State support needed to
reach a point where costs and
revenues enable self-sufficient
network development

* Attempt to predict the future
trajectory of FCEV and
hydrogen industry
economics

Predict future cost trajectories
for hydrogen fuel or hydrogen
station equipment

Determine whether or not
the State should support
establishing a self-sufficient
hydrogen fueling network

Develop a traditional pricing
model based on costs and
margins

Specify or explicitly model
the mechanisms that may
force prices and costs lower
or higher

Determine the form of the
support that should be used

Study Context

Self-Sufficiency Study Quick Reference

Modified Internal Rate of
Study Evaluation Timeline Return Targets

2035

10% - 15% MIRR $<—

FCEVs e
On-Road as
Percent of I to

Network |
Capacity -

Costs and Prices Explicitly
Decoupled to Assess
Opportunity for State Action

2020

2035 Network FCEV
Capacity Range

2,000 Costs Prices
kg/day

Concepts Not Addressed sl ®$l
— ris ( il @
A W\

Greenfield
Development

Economic Benefits of
Hydrogen Deployment
Across Sectors

Co-Location of Light,
Medium-, and Heavy-
Duty Fueling

e gL

Station Capacity Hydrogen Production and
Upgrades Distribution Modeling



O
Defining Self-Sufficiency Date and Support

Self-sufficiency date identified by ability of network as a whole to maintain a profit without additional
State intervention beyond LCFS. Support amount based on the gap between costs and revenues accounting
for returns up to the self-sufficiency date.

First Annual Profit:2028

ions

$5.00 -

= . 4 . " = Procurement and
= PPI\f|.$252.2M 551.00 - First 'A$nnual Profit: 2028 OBM Conte
$4.00 - HRI: $161.50M = PPNI:$252.2M
Adj Support: $190.2M $0.80 | HRI: $161.50M mm Capital Costs
Max Support: $333.6M Adj Support: $190.2M
$3.00 - $0.60 | Max Support: $333.6M
$0.40 mm State Support
$2.00 ) |
$0.20 - == LCFS HRI
$1.00 e $- 1 Revenue
mm LCFS Throughput
$_ L [ i g ie - = $(0‘20) | Revenue g p
$(1.00) +---—-——-—---2 $(0.40) + mm Sales Revenue
$(0.60) -
$(2.00) - — Sum of Annual
$(0.80) - Cash Flows
$(3.00) - $(1.00) -
: Sum of Annual
ONTONVONTOVOOONTO®O O « N M & 1D O N O O O
NAANNNOOOOMSITI TS D A & & &6 & & N N N & o 00O cash Flows with
SSSSS88888338888 SSS 88888888 0 Shflowsw



Ranges and Estimates of Core Results

Core results based on
Revolution:

* Include 180 scenarios
 1.8M FCEVs by 2035
« 1,700 hydrogen fueling stations

Possible State Support Amounts

>
vy
(o)
+
L
2

Possible Total Number of Stations
Receiving State Support

- N

| | Number of Stations Receiving State
Support in Most Scenarios

Possible Self-Sufficiency Dates

\ } State Support Amount in Most Scenarios
(includes $115M from GFO 19-602)

\_} Self-Sufficiency Date in Most Scenarios



These example
scenarios are not
comprehensive,
but illustrate the
types of
considerations of
cost and revenue

streams that
affect the self-
sufficiency date
and support
amount

Scenario A
“Industry Leads the Way"

o Rapid Cost
Reductions
Pump Price

Q Parity Delayed

to 2040
Support Amount:

$18M
Self-Sufficiency Date:

2026

Scenario B

“Parity in the Decade”

o Rapid Cost
Reductions
State Support

o Increased to

Enable Price
Parity by 2030
Support Amount:

$190M
Self-Sufficiency Date:

2028

Scenario C

"Government Ahead of

S,
©

Industry”
Cost Reductions

Stalled

State Support
Increased to
Enable Price
Parity by 2030

Support Amount:

Self-S

$320M
ufficiency Date:

2029




Building more
capacity earlier and
faster more
effectively builds
economies of scale

Stalled FCEV
deployment can
significantl

Increase nee
State support
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Slow Capital Cost Fast Capital Cost

H_' indUStry-led Reductions Reductions
cost reductions $10,000 — -
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may exist for
State support of
$300M to achieve
self-sufficiency
and accelerate
price parity at the
pump

Opportunities to accelerate price parity with little
to no additional State support, depending on
speed of industry-led cost reductions
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* Larger-scale network

Operational

o 7.61
2 55 7.07 growth creatfes
24 60 opportunity for more
cOSts p =31=1als % % 5o . . vehicle deployment

g5 40 4.11

g reate. r Sg_l 2 3.0 3.8 * More vehicles equates
°3 20 to more fuel sales and
o

Opport,u n Ity to 5 10 balance effectively
d r I Ve 0.0 Fast Capital Cost  Slow Capital Cost against hlgh

. Reductions Reductions operationa| costs

economies of

* Even enhanced capital
cost reductions

scale and
reduce State

support
amounts than
capital costs

Local Network
Development

transferred from other
markets do not offset
lost opportunity

provided by growing
operational
economies of scale in

Local Network
Development

the state

California



PANEL DISCUSSION

= Submit your question in the Q&A Panel on your right.

Bill Zobel
Executive Director
California Hydrogen
Business Council

Gia Brazil Vacin,
Assistant Deputy
Director
Governor’s Office of
Business and
Economic
Development

Dr. Andrew Martinez
Air Pollution
Specialist
California Air
Resources Board

Steve Ellis
First Element Fuel

Salim Rahemtulla
President
PowerTap Hydrogen

Al Burgunder
Director, Product
Management
Linde US
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CONTACTS

Bill Zobel
Executive Director

California Hydrogen Business
Council

wzobel@californiahydrogen.org

Emanuel Wagner
Deputy Director

California Hydrogen Business
Council

ewagner@californiahydrogen.org

FOLLOW US

LinkedIn:
https://www.linkedin.com/company/californi

a-hydrogen-business-council

Twitter: https://twitter.com/CAHydrogen

CHBC Mailing List:
https://www.californiahydrogen.org/ -
“Subscribe Now!”
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