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Is the hydrogen

economy finally here?

2000

B|B|C

year trial

GM and Honda partner to
mass produce hydrogen fuel

cells in Michigan

New hydrogen buses hit
the road

Three buses powered by H, are
to be introduced on routes in
central London as part of a two-

Hydrogen cars join EV
models in showrooms

Fuel Cells Power Up: Three
Surprising Places Where
Hydrogen Energy Is Working
Hydrogen may not be fueling
many cars, but it is delivering
clean power for warehouses, data
centers, and Telcom towers.

Toyota is pushing ahead with
hydrogen-powered cars
Doubling down on its bet that
fuel cells will help secure
Toyota's future as the industry
comes under enormous pressure

Air Products Plans $5 Billion Green
Fuel Plant in Saudi Arabia

Air Products signed an accord with Saudi-based ACWA Power
International and the kingdom’s planned futuristic city of Neom to develop a
$5 billion hydrogen-based ammonia plant powered by renewable energy

to slash carbon emissions

European nations plan
to use more hydrogen

for energy needs
Energy officials from 25
countries pledged Tuesday
to increase research into
hydrogen technology and
accelerate its everyday use
to power factories, drive
cars and heat homes.

202

Initiative Seeks to
Fuel Use of Green
Hydrogen in West
The push to develop
green hydrogen got a
boost with the
announcement of a

new program to hasten
its development for use

in the Western
Interconnection

Coalition Aims for 25GW of Green
Hydrogen by 2026

Seven firms join forces for fiftyfold
scale-up of global hydrogen
production capacity.

Lancaster, CA
Becomes the
First Hydrogen
City in the US

Utility of the Year

NextEra Energy is investing
in green hydrogen, solar
energy and grid resilience,

Vestas backs
world's first
commercial
green ammonia
plant

Enel teams up
on US green
hydrogen
project

Hydrogen and
fuel cells will

future-proof
shipping

Future Proof
Shipping is taking
a pioneering step
by retrofitting a
vessel to run on
hydrogen fuel cell
propulsion












Green hydrogen is commercially viable now and on
trajectory for lowest cost

Hydrogen production costs from solar and wind vs. fossil fuels

Source: IRENA, 2019. Hydrogen: A Renewable Energy Perspective. International Renewable Energy Agency (IRENA). Report.


https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Sep/IRENA_Hydrogen_2019.pdf

Why is green hydrogen important now for California?

California Wind and Solar Curtailments Hit Record High 100% Renewable Energy Scenario in California Signals a Need for

in March 2021
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Data Source: Armonk Cohen Testimony

Information Source: Mitsubishi Power Americas


https://www.catf.us/wp-content/uploads/2019/07/Armond-Cohen-Testimony-E-and-C-Climate-July-24-2019.pdf




Renewable Energy Storage Alternatives
Intra-Day Shifting vs. Inter-Day and Seasonal Shifting

} Lithium lon Suitable for “Intra-Day Shifting” { } H, Storage clear solution for “Inter-Day” and longer duration {
2030 LCOE ($/MWh)

4 Hour Storage 8 Hour Storage 24 Hour Storage 10 day storage 30 day storage

" Lithium lon

| Green Hydrogen

Source: E3 Consultants; MHPS

Battery roundtrip efficiency impacted as

. | o
duration need extends beyond 1-day Gas turbine capacity factor: 40%

Assumptions

MHPS 2019 electrolyzer and H, storage

cost with learning curve + CCGT LCOE includes solar cost

Information Source: Mitsubishi Power Americas















HyDeal LA goal: Establish America’s first green
hydrogen industrial hub at scale
LA will be the first in North America to...

Achieve 100% Decarbonize fuel Provide green Demonstrate green
renewable electricity  refining and moveto  agmmonia fueling to hydrogen fuel cell
affordably and renewable fuels maritime goods passenger flight
reliably movement (and for (Long Beach
fertilizer production) Airport to

Sacramento)

Export low-cost
green hydrogen at
scale









HyDeal Phase 1 Approach

Leverage existing pipeline infrastructure to bring low-cost

green hydrogen to the basin

» Utilize existing natural gas pipeline through injection

» Utilize pipeline right of ways for new, exclusively
hydrogen pipelines

* Repurpose existing natural gas pipelines

Leverage existing transmission infrastructure and capacity

to produce green hydrogen locally through electrolysis

» Utilize excess transmission capacity to import low-cost
renewable electricity for electrolysis

* Maximize local rooftop solar

Create green hydrogen locally through gasification (Ph2)

* Divert organic municipal solid waste and non-recyclable
paper and ocean plastic from landfills to
thermochemically produce green and low carbon
hydrogen in the LA basin



High-Level Regulatory and Policy Roadmap

Work needs to start NOW to resolve issues for ALL pathways

2020-2025

Electric Transmission
Pathway

2025-2030

Natural Gas Pipeline
Pathway

2030-2035
100% H2 Pipeline
Pathway

* In-basin electrolytic
production

* |ssues:

Definition of green hydrogen;
RPS & SB 100 compliance

Siting and permitting
Ancillary services value streams

Electrolysis tariff (if third party
owned)

Thermal power plant permitting

Cost allocation and cost
effectiveness

* Injection into existing gas
pipelines (blend)

Issues:

Pipeline integrity/safety
Regulations:
Blending/injection tariff
Guarantees of
origin/program eligibility
Feasibility of synthetic green
methane

Cost allocation and cost
effectiveness

* 100% H2 pipeline is needed
to achieve $1.50/kg and to
manage seasonal demand
via connection with
geologic storage

* |ssues:

Economic regulatory ambiguity
Long lead time
Eminent domain and permitting

Cost allocation and cost
effectiveness









https://twitter.com/GHC_hydrogen
https://www.linkedin.com/company/green-hydrogen-coalition/
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https://www.ghcoalition.org/education-1
https://www.ghcoalition.org/green-hydrogen-at-scale
https://www.ghcoalition.org/ghc-filings










 Downstream (Offtakers) - identify qualified,
aggregated annual demand (Mt) needed by
2035 on a site-by-site basis

 Midstream (Transport & Storage) - create
a system map to meet that demand,
combining greenfield and brownfield
development

HyDeal Los Angeles
Phase 1 Deliverables

* Upstream (Project Developers) - vet
production cost models to hit the headline
price target on or before 2035 in targeted
markets

* Finance and legal participants - achieve
in-principle agreement on term sheets for
contracts that could underpin large scale
investment.
















Green hydrogen for power generation and reliability

Continuing the vision created by the IPP in the LA Basin:
Converting Scattergood, Harbor, Haynes and Valley Generation Stations

Based on real world thermal
conversion projects, we have

identified the average job potential of Jobs Created
Converting 4 large thermal power plants * During Peak Construction: 8,232
- such as LADWP’s Generating Stations -  For Ongoing Operations: 504

to hydrogen turbines that use electrolytic
hydrogen from wind and solar.

Photo Source: Los Angeles Clean Energy Coalition






Federal funding is available to jumpstart infrastructure
development

DOE Earthshots Initiative Starts with Hydrogen Biden’s Jobs Plan Has Opportunities for Hydrogen

« $35 billion in R&D funds for various climate
change solutions, including hydrogen, under
new ARPA-C initiative

« $100 billion in investments to the grid to
drive low-cost renewable energy resources
and long-duration/seasonal energy storage.

« $46 billion for expanded domestic
manufacturing capacity of clean energy
technologies

* New production tax credit to spur capital-
project retrofits and installations, including
hydrogen demonstrations in distressed
communities







Keep Leading Where LA is Already Ahead

Meet the growing green hydrogen
demand

Leverage existing pipeline infrastructure to bring low-cost

green hydrogen to the basin

» Utilize existing natural gas pipeline through injection

» Utilize pipeline right of ways for new, exclusively
hydrogen pipelines

* Repurpose existing natural gas pipelines

Leverage existing transmission infrastructure and capacity

to produce green hydrogen locally through electrolysis

* Utilize excess transmission capacity to import low-cost
renewable electricity for electrolysis

* Maximize local rooftop solar

Create green hydrogen locally through gasification

* Divert organic municipal solid waste and non-recyclable
paper and ocean plastic from landfills to
thermochemically produce green and low carbon
hydrogen in the LA basin (see next slide)







HyDeal NA and HyDeal LA Core Principles

We are creating a community designed to achieve disruptive transformation with green
hydrogen:

Think Big — we need out of the box, multi-sectoral thinking that challenges the status quo

2. Respect + Empathy = Trust. Our strength is in our diversity of thinking and approaches. Consider
and try on different viewpoints. Look for solutions where all parties win.

3. Participate — sharing your ideas will spark other ideas — don’t withhold your constructive feedback
and suggestions. Raise issues right away

4. Foster Competition — support technology and business model approaches that are technology
agnostic and competitive
5. Collaborate to Fight Climate Change

- HyDeal NA and HyDeal LA will not discourage progress for other pathways to accelerate
decarbonization

- Inclusivity - find ways to build bridges with relevant stakeholders and the broader clean energy
community.

- Equity —ensure that historically disadvantaged communities benefit from HyDeal NA and HyDeal
LA efforts








