New Zealand

A key player for the Hydrogen transition.

Massimiliano A. Cervo, FEL Argentina.
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Why Hydrogen and New Zealand councL

Introduction about the basics of Hydrogen and New
Zealand's engaging.

Global Situation

What's the market situation, demand and prices.

New Zealand’s Actual Situation

How's the countries energy system today.

Unlocking New Zealand’s Potential

Business model for turning New Zealand into the leader of
the hydrogen transition.

Conclusion & Thoughts

Summary and roadmap.
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NEW ZEALAND

ALL BLACKS
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LET'S TALK
A LITTLE
CHEMISTRY
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APPLICATIONS FOR HYDROGEN counen| 7
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Global Hydrogen Production
70 MTn/yr

TOP 5 PRODUCERS OF
HYDROGEN GAS:

1. United States
2. South Korea
3. Japan
4. Kuwait
5. Germany

m Natural Gas m Qil m Coal Renewable



Hydrogen Demand and Forecast 98% Trust JNORLD | CACME

COUNCILI (&

120

100

80

MTns H2 60
40

20

1975 1980 1985 1990 1995 2000 2005 2010 2015 2018 2023 2028 2033 2035

B Refining MM Ammonia mm Other ———Forecast




WORLD | CACME

nnnnnnnnn

Hydrogen Price by Feedstock ] D

(USD/kg H2) 10

Renewable Natural Gas Natural Gas with CCUS Coal
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NEW ZEALAND’'S ENERGY MIX counaiLl

" Oil »Gas » Geothermal ® Hydro " Wood = Coal * Wind = Biogas = Solar

31,475 kTn

CO2/Yr

40% NZ CO2
EMISSIONS!
Hydro. 9.83%

0il. 33.69% Geothermal. 22.03% Wood. 6.70% Coal. 5.51%
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New Zealand’s Energy Use by Sector
6.20%

49% OF NZ CO2 EMISSIONS!

43,5% CO2 EMISSIONS
In energy sector!

B Industry ™ Transport ® Domestic = Commercial & Public Services m Agriculture, Forest, Fish



What about New Zealands Exports.

Mostly animal products and
foodstuffs.

97% are animal products.

Animal products and foodstuff.

Animal products and machines

mainly.

Animal, wood and chemical
products.

Foodstuffs, Mineral products,

machines and animal products.

$38.9 B in 2018.
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Drivers

Hydrogen is important for meeting the world’s growing
Need for reliable, affordable and clean energy

¢

Green Paper

¢

Japans Memorandum

Partnership with Japan to develop
hydrogen technology. This is the first
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The government’s energy strategies set

the policy direction and priorities

memorandum of its kind with Japan in focusing on transitioning to a net zero

the world. Looks to signal the opportunity that

hydrogen can bring to New Zealand
and frame discussions for a national
strategy.

carbon emissions by 2050.



Local
production
and
Consumption

-

Grid Stabilization

Hydrogen <=
blended into the

gas grid for

household

Decarbonizing
multiple
sectors

Hydrogen & Ammonia

Low carbon, expanded quickly and providing a long-term
Solution to climate change.
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Reaction
Haber-Bosch

NH,
Hydrogen
1,008

International
Market

Domestic
Market
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NH3 conversion
to H2 + N2

In a fuel cell
ammonia
can generate
DC power +

/ H20 steam

— Stable price
generated by the
uncoupling of
the gas and oil
commodity

Also used for
cooling
systems



USD/kgH:

Hydrogen Ammonia

|
6.4 USD/KgH2

Hydrogen LOHC Ammonia

m Australia
5.4 USD/KgH?2

Costs of Hydrogen & Ammonia for domestic demand vs Import

M Reconversion

W Distribution
Transmission

W Import/export
terminals

= Conversion

M Production
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Ammonia Average, Urea Average and Natural Gas

(Spot prices)

USD pertonne USD per MMBtu
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NEW ZEALAND SCENARIO COUNCIL

Based on Japans Hydrogen Strategy

New Zealand 2019

Renewable Energy in the Energy Mix.

Oil used by the Transport Sector.

100% pure gas network for household and heat.

Ammonia Export Market.

Hydrogen Export Market.

The equivalent of CO2 by this variables.
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NH3

H2

New Zealand 2035

Renewable Energy in the Energy Mix.

Replace 30% of cars with 20% hydrogen vehicles
and 10% BEV.

Blending 20% Hydrogen into the gas network.

Supplying 10% of Japans Ammonia demand.
41 kTn/Yr = 20.1 M U$D

Supplying 10% of Japans Hydrogen demand.
916 kTn/Yr = 7.9 B U$D

This Business Model generates a drop of 20% of the total
CO2 Emissions.
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SUMMARIZING

Why Should New Zealand Apply the H2/NH3 Model.

A flexible, zero emission, clean energy carrier.
Can be produced with near zero carbon
footprint.

It can decarbonize multiple industries and
has a high energy density, allowing to
decarbonize the heavy vehicles (including
trains and ships).

Can be stored for large periods of time,
solving the clean energy storage problem. It's
the basis for achieving sustainability.

A well-known product with an already built
infrastructure (Lowering the CAPEX).

It will allow not only to transport green
hydrogen but also to develop new business
models as the ammonia detaches from the
oil commodity price.

Fuel cells convert the ammonia into water
steam and generate electricity. Then we can
electrolyze the water steam obtaining H2.
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Local Commitment

Growing Economy Clean Energy Resources

New Zealand

Excellent Education POte ntia I Agricultural Industry

Port Potential

Hydrogen Projects
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What needs to happen to reach our target?

Sustainability

Net Zero emissions and

Export Market 100% renewables in the

Enabling New Zealand
as a "Hydrogen Hub”
for the Asian market.

electric grid.

Local Demand

Focus in the adoption
of hydrogen as a cost

Infrastructure

Create favorable competitive solution

Hydrogen Decree

conditions for for decarbonization.
This aims to stimulate upgrading of current
investment in hydrogen infrastructure.

technology.
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THANK YOU FOR YOUR TIME.

lJ FEL Argentina

2 Massimiliano A. Cervo

@ +54 9 |l 2708 9659

And remember: Hydrogen will help people live
) mcervo?90@agmail.com Longer, better lives. Supporting jobs and expanding
Applications.
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