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uUNIVERGY
ABOUT UNIVERGY

UNIVERGY IN THE WORLD

« Univergy is a Spanish-Japanese group of companies, focused on the Renewable
Energy sector and its multiple domestic, industrial and agricultural applications.

* More than 10 years in the sector with presence on all continents.
« Currently, the group has business activity in more than 20 countries.

« Global portfolio of projects with more than 12GW under different stages of
development.

« The Leadership Team counts on more than 20 years of experience in the Renewable
Energy sector worldwide.

« Among its clients are, large investment funds, pv panel manufacturers, project
builders as well as oil/gas and utilities companies.

+ Professionalism, quality, avant-garde and a close relationship of trust with each client,
are fundamental pillars of Univergy's corporate DNA.
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0UNIVERGY
PURPOSE FOR THIS SESSION

HOPE TO ANSWER SOME RELEVANT QUESTIONS

 What is the true magnitude of decarbonization problem?
 Why Hydrogen and why now?

* How may Hydrogen help to speed up the Energy Transition?
 What are our Hydrogen Targets?

* |s there somehow a Hydrogen bubble?

* How many of the existing projects will materialize into real
projects?

* The chicken and egg problem. How to deal with it?
 What can we do to help? What Univergy is doing?




u UNIVERGY
OUR CHALLENGE
TRUE MAGNITUDE OF

DECARBONIZATION PROBLEM

Cobertura de la demanda eléctrica peninsular
Ano 2021
Fuente: REE

Just 1 of every 2 Mwh of

25% is ELECTRICITY electricity in Spain is
(Home & Industry Renewable Origin i
mainly) e e

TRUE MAGNITUDE
OF DECARBONIZATION PROBLEM
3,5 of every 4 Mwh consumed today comes

75% is FOSSIL FUELS _
from fossil fuels

(Transport, Industry &
Home Thermal

applications) TRUE MAGNITUDE

OF DECARBONIZATION OPPORTUNITY
2050 CO, Neutral Economy Targetwill require to

Increase Current Renewables by 6 to 8

\ times /




0UNIVERGY
OUR VISION

WHY HYDROGEN NOW? WHY HYDROGEN AND WHY NOW?

1. FOSSIL FUELS should be replaced by ELECTRICITY OR ALTERNATIVE ZERO
EMISSION FUELS by 2050.

2. HYDROGEN is a VIABLE and REALISTIC ALTERNATIVE to fossil fuels:
» Zero Emissions Energy Vector.
* Very Flexible (may be burnt or used to generate electricity).
* It can be generated in situ (Energy self-sufficiency).
* |t is competitive in costs in the short, medium and long term.

Renewable energies are cheaper than ever
Triple digit market growth

3. Electrolyzers perfectly combine with our traditional RREE (Wind and
Photovoltaic) development, increasing the SUCCESS RATE of our projects as:

*+ We can now transform wind and sun into electricity or hydrogen.
+ We can now store wind and sun in form of Hydrogen.
+ We can promote and develop off grid projects.

———————

-

B
: :

1kg H2
(= 33,3 kwh)

\ /

_________

Basic process and energy balance to produce Hydrogen by Electrolysis
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Traditional arrangement

Water Source

15 litres (max)

per kg of H,

PROJECTS 4.0
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Water Treatment

|
Blending Red Natural Gas RARENS

OUR VISION

Export. / Import.
EERR a la Red

Excedentes-EERR+ H, l_ﬂ o ‘E\@
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By road

Y

Export. H2

Export. 02 / local
consumptions

Industrial Proceses
Green Ammonia, fertilizers
e-Fuels (e-Metanol, e-metano..)




0 UNIVERGY

SHORT TERM (2022-2025):

Pilot Scale (<10 Mw) industrial off takers
or transport.

Strong subsidies required.
“Seeding projects”.

Target is to create strong networking
links.

HOW MAY HYDROGEN HELP?

OUR VISION

MID TERM (2025-2030):
« 10 a 100 Mw od electrolysis.

Industrial areas or harbours.

Natural Gas network or seeding
Hydro ducts.

Projects to feed HRS networks.

bl x

LONG TERM (2030 FORWARD):

«+ 100 a 1 Gw for country self-
consumption hydrogen networks.

« > 1 Gw in donor countries to export
green ammonia or e-Fuels.




UNIVERGY

>

United States:
Favourable
renewable energy
condtions (West)
and gas supplies
likely required for
high demand in
local market. Blue
H2 export possible

Chile: Potential green
hydrogen exporter given
favourable renewable

energy condtions
bl Optimal renewable rnoaur/oe

@ Optimal low-carbon resource

@ Optimal renewable & low-
carbon resource

Central Europe: Potential for (
hydrogen imports given the scale

up ofdomestic consumption and
resource contraints

OUR VISION

HOW MAY HYDROGEN HELP?

o
L. Japan, Korea &
Other Asia
Pacific: Likely
importers given the
scale up of
7 Middle Eastand domestic
North Africa consumption yet
(MENA): Potential resource contraints
exporters with

Australia: Potenti
exporter with
favourable

' favourable

renewable energy
condtions and in
the case of ME

plentiful, low cost

North Africa: v renewable energy
Potential with I ——— condttions
favourable

renewable energy

conditions

Source: Compiled by Goldman Sachs Global Investment Research




0 UNIVERGY

EU HYDROGEN ROADMAP

WHAT ARE OUR HYDROGEN TARGETS?

HYDROGEN ROADMAPS

PHASE-1 (2020-2024):
 Upto 6 Gw of electrolysers & 1.000.000 tons of Hydrogen.
* Mainly targeting industries already consuming grey hydrogen.
* First deployment of HRS (Hydrogen Refuelling Stations).

PHASE-2 (2025-2030):
* Up to 40 Gw of electrolysers & 10.000.000 tons of Hydrogen.
* More generalization of applications in industry, heavy duty
transport including marine applications.
* Applications for energy storage were convenient.

PHASE-3 (2030-2050):
* Big scale deployment and market generalization.

But new geo-strategic scenario is redefining the Schedule....
Target has been announced to be doubled
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WHAT ARE OUR HYDROGEN TARGETS?

HYDROGEN ROADMAPS

SPANISH ROADMAP

4Gw installed
by 2030 !

Fy'yS

|
4GW installed

power of
electrolysers

150-200 FCEV
buses

3 S
' —
——
8.9B€ estimated
mobilised

investment

100-150 public
access hydro
generators

25% hydrogen
consumption in

2 commercial
lines H2-
powered trains

FCEV road
vehicles

500,000 t/year
hydrogen consumption,
maostly grey hydrogen,
mainly used as a raw
material in refineries
faround 70%) and
chemical product
manufacturers (25%)

4.6 Mton
CO2eq reduced
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HYDROGEN ROADMAPS

IS THERE SOMEHOW A HYDROGEN BUBBLE?

Planned electrolyzer capacity by 2030 (MW)

7 7 electrical energy storage
M" >

72 Gw vs 4 Gw of target in Spain
32 vs 36 Gw of target in the rest of Europe
104 Gw vs 40 of target....
Source: Hydrogen Europe

But new geo-strategic scenario is redefining
the Schedule....

Target has been announced to be doubled so

1,605 MW

Is it really a bubble or a quick response?
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Hydrogen Production
Projects

EL COMERCIO

“Hydrogen rush”
February 20th 2022
3,6 GW

Kind of Projects:
* Industrial

* Mobility

e E-Fuels

IS THERE SOMEHOW A HYDROGEN BUBBLE?

HYDROGEN PROJECTS

Principales proyectos de hidrégeno verde en Espaina

Estas iniciativas competiran con las asturianas para captar fondos europeos

LEYENDA

Potencia (Electrolizador)

738 32 60 /:',3 Energia edlica

As Pontes millones Abanto millones = Puerto Bilbao millones
Endesa de euros Repsol y de euros RepSOl y e euros Energfa solar

100 MW Petronor Petronor

o i - - 33

N 611 MW 25MwW 1o0Mw ElCierzo millones  Proyecto Catalina

= = = E Endesa  9eeuros  Epagis/Naturgy/Fertiberia

‘ - -
\ \ 7.2 MW 2GW

La Robla - O —
Naturgy/Enagas //A ’l; 25 MW L C; 5 GW

- Galicia e

g 60 MW 420 - P

millones i
400 MW de euros R, Catalufa . 181
- Castillay Leon == ~———Tarragona millones
y Aragén > Endesga de euros
Puertollano e s 00 B 20 MW
Fertiberia/Iberdrola Ry s kil
20MW 150 N Ty 23 150 MW
millones Castilla-La Mancha Baleares :

100 MW de euros

Huelva Murcia
Fertiberia/lberdrola \\ Al g
Ea 600 MW
1.500 Islas Canarias
millones
de euros s itﬁ L e

/ / / / o A'\
5.2 550 / 1.555 40 \

\ 294

Teruel millones
Endesa de euros
60 MW

\ -l
\| A 33sMwW

\

A 52
Algeciras m.de  Cadiz millones Cartagena millones Granadilla millones Barranco de Tirajana Alcudia millones
Coagener ©Ufos  gpp  deeuros Repsol y €EUros | Fndesa deeuros  ppdesy Endesa de euros
1MW 100700mw  Plataforma 10 MW mw 30 8 MW
A= - s d
4 MW 250 MW oMW AN 165MW 13 MW o i 30 MW




uUNIVERGY
HYDROGEN PROJECTS

HOW MANY OF THIS PROJECTS WILL MATERIALIZE?

Lack of Off Takers??
NO, it is a matter of viability!!

GREEN HYDROGEN COST
pPA/Grid coste? LCOE

Delegated Act...
Big Scale?

Concentrated/Distributed
production?

Plant CAPEX / OPEX
Utilization : m‘:

Factor - Selflife
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We are

around here _|

today

UsD 30/MWh 7.1 4.2

| UsSD100/MWh 103 7.5 6.5 6.1 58 | 89 6.7 6.0 = 3.9

VIABLE HYDROGEN PROJECTS

Cost of renewable hydrogen with varying LCOE and load factors
USD/kg H,

Remark: Just generation costs

B-usp2ng PusD 2-3mkg USD 3-4/kg > USD 4/kg | | Viable medium-term (<2030)

Capex We are around here today
LCOE electrolyser /

— USD 750w

IEI R -
amm -

uDD 0/MWh o f

33

UsD 10/MWh 6.1

UsSD 20/MWh 6.6 38

2.5 2.6

3.3
3.8

UsD 40/MWh [ a7 30 6.1

UsSD 50/MWh 8.0 5.2 432 3T 3.5 6.5

74 6.0 2.6 2.3

Load factor 10% 20% 30% 40% 50% 10% 20% 30% 40% 50%

10% 20% 30% 40% 30%

Source: McKinsey




HOW MANY OF THIS PROJECTS WILL MATERIALIZE?

0UNIVERGY
VIABLE HYDROGEN PROJECTS

6.0

Electrolyser cost In 2020:
UsD 1 000/kW

Electricity price -mmm

USD 65/MWh

Electricity price Pesimistic 4,0 S/kg 3,55/kg 3,0 S/kg
UsD 20/MWh

Optimistic 2,0S/kg 1,5 S/kg 1,0 S/kg
Electrolyser cost In 2050:

USD 307/kW @ 1 TW Installed capacity 120 105 90

3.0 [Etectrolyser cost in 2020: Electrolvser cost In 2050: Pesimistic S/Mwh $/Mwh S/Mwh
|

D1 000/kW r J “T_I 1 [-?II-Z—-:: capacity
60 45 30
$/Mwh S/Mwh $/Mwh

_ Optimistic
Fossil fuel range

Hydrogen cost (USD/kg H,)

2.0
- Electrolyser cost In 2050:
Electrolyser cost In 2020: @
USD 650/kW USD 307/kW @1 TW Installed capacity
1.0 Electrolyser cost In 2050:
USD 130/kW @ 5 TW Installed capacity
0 Source: Irena
2020 2025 2030 2035 2040 2045 2050



THE CHICKEN AND EGG PROBLEM IN FIGURES

0UNIVERGY
VIABLE HYDROGEN PROJECTS

Precio de Diesel (€£/1) 1,00 1,25 1,50 1,75 2,00 2,50

Equivalent Price of Green Hydrogen for Fuel Cells (€/kg) 5,01 6,26 7,51 8,77 10,02 12,52

Natural Gas EU Dutch TTF (EUR/MWh}) 154.46 -2 80 (-1.78%) 250

Hydrogen Refuelling Stations in Germany 2
x 200
B2 S 153 €/Mwh e

g ST | 15446 |

h‘:.» 5 @ . . .‘: I 125
. - June-28-2022 90 €/Mwh 100
A 12,85 €/kg of H2 s
i ‘&tatfii'ﬁ&.org ’ 30 €/ Mwh 50
sl ".’" 25

g s.
.q. S Jul 2019 2020 2021 20 &

i 1w 1M 8M 1Y 5Y 10Y Al

-
@in operation e
o planned
StatusJanuary 2019
© Ludwig-Bolkow-Systemtechnik GmbH www.Ibst.de

acoss | 2030 | aod0 | 2050
90

Pesimistic 120 S/Mwh 105 S/Mwh $/Mwh

Optimistic 60 S/Mwh 45 S/Mwh 30 S/Mwh
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For 2023 to 2030 viability will be linked to subsidies

IRA (US) currently 3 USD/kg tax reduction.
EU. October pilot tender (max 4 €/kg)

-

N

Air, Marine & Automotive (Transport) Sector

THE CHICKEN AND EGG PROBLEM

VIABLE HYDROGEN PROJECTS

- OFF TAKERS

Transport Sector:

- Itiis not mainly a Green Hydrogen Cost.

- Fuell Cells are too expensive by now. x5 vs diesel
engines.

- Storage of H2 in vehicles not that critical.

- Storage of H2 in big ships is critical.

How is technology reacting?

- H2 combustion engines.

- Ammonia and eFuels for Ships

Industrial Sectors:

- Refineries, Fertilizer Manufacturers, currently using
grey hydrogen (2,5 to 3 €/kg)

- Other industries use Natural Gas (1€/kg...)

How is technology reacting?

- EU Hydrogen Network (pipe).

- Big Scale Projects in Africa, Australia, Latin America....
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SHORT TERM (2022-2025):

« Pilot Scale (<10 Mw) industrial off takers
or transport.

« Strong subsidies required.
- “Seeding projects”.

« Target is to create strong networking
links.

JULIO VERNE
1,4 Mw
(Junio 2024)

PUERTO DE FERROL
0,5 Mw
(2024-2025)

PALENCIA
10 Mw
(2025 - 2026)

EXPLOTACION
MINERA 10 Mw

(2025 - 2026)

WHAT CAN WE DO? WHAT UNIVERGY IS DOING?

ACTUAL PROIJECTS

MID TERM (2025-2030): LONG TERM (2030 FORWARD):

+ 10 a 100 Mw of electrolysis. « 100 a 1 Gw for country self-

. consumption hydrogen networks.
* |ndustrial areas or harbours. P y g

« > 1 Gw in donor countries to export
green ammonia or e-Fuels .

-

AMMONIA / METHANOL
3 Gw
(2030-2035)

« Natural Gas network or seeding
Hydroducts.

» Projetcs to feed HRS networks.

/ VALLE DE

HIDROGENO CYL
300 Mw
(2028-2029)

VALLE DE
HIDROGENO GAL
250 Mw
(2028-2029)

AMMONIA / METHANOL

VALLE DE
HIDROGENO ALB

(2030-2035)

10 Gw

300 Mw
\ (2028-2029)




JULIO VERNE PROJECT

PORT OF VIGO

UNIVERGY

Puerto de Vigo
—S

Autoridad Portuaria de Vigo
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JULIO VERNE PORT OF VIGO

ACTUAL PROJECTS

PROJECT SCOPE:

Local Generation and dispensing of Green Hydrogen for port logistic operations,
industrial consumptions, heavy transport / marine mobility applications and "zero
emissions" Cold Ironing application in the port area of Vigo.

Main Figures:

- > Y
- Location: Port of Vigo (Bouzas). ! J
- Electrolyzer: Alkaline 1,4 Mw. B Y
- H2 Generation (350 bar): 570 kg/day. 213 tm/year. - , : o de Vi
- W"E“

- Max refuelling capacity: > 40 refuelling/day (Heavy trucks). =

- CAPEX: 6 Mio€
- Start up: January 2024.

Project Main Singularities:

Public Access to our refuelling station.

Land/Marine Transport applications.

Industrial Consumptions (Grey Hydrogen replacement).

Cold Ironing “Zero Emissions”.




JULIO VERNE PORT OF VIGO

0 UNIVERGY
ACTUAL PROJECTS

u UNIVERGY

X
)
N oS PRELMMAR °’l
\ ] \oT FOR CONSTRUC T
\?;
\ [PROJECT NAME:
. o) 2
X (D Gl
S = ¢
N AR : JULIO VERNE
"
] ! IDRAWING TITLE:
\ Instalacién Planta Alta
SCALE:




GREEN HYDROGEN PROJECT

VILLAMURIEL PHASE-I

“ UNIVERGY




UNIVERGY
“ ACTUAL PROJECTS

VILLAMURIEL PHASE-I

Main Figures:
 Surface: 34 Ha

- Available land

H2 Pipes to industrial
consumers

* Electrolyzers: 10 Mw

* PV Power: 14,7 Mw

 Wind Power: 13,2 Mw
* Grid Connection (PPAs): 5 Mw

) 7

AN
Vifnéla ./

* Water consumption: 50 m3/day ,;;,,h _

\EY

* Hydrogen Product.: 3,4 Tons/day

")
Las Marnas

W =

¢ 7
\ KV 78 /
I e/ 4

* Oxygen Product.: 27 Tons/day

A=
v
é

HAN i et
V72 S T ST

* CAPEX: 41,1 million€

* Forecasted start up: 2026




GREEN HYDROGEN PROJECT

VILLAMURIEL PHASE-II

0 UNIVERGY




VILLAMURIEL PHASE-II

“ UNIVERGY
ACTUAL PROJECTS

Main Figures:

* Surface: 1.400 Ha
 Electrolyzers: > 230 Mw
* PV Power: > 280 Mw

* Wind Power: >184 Mw

* Hydrogen Production: > 15.695 Tons/year

* eMethanol: > 58.542 Tons/year

* CAPEX: 640 million€

* Forecasted start up: 2026 11 0 Green Ammonia /
' eMethanol
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RAINBOW SERPENT PROJECT (10GCGw H2)

PROJEC TARGETS AND SCOPE

o
¢ @ #'0 emission
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RAINBOW SERPENT- 10 Gw H2 (Far North Queensland)

PROJECT TARGETS & SCOPE

* Project targets:

« To become Far North Queensland (FNQ) as the first self-sufficient
100% green energy area in the world.

« To make FNQ one of the main export areas of hydrogen and its
derived products to the rest of the world.

* Provide green and cheap energy enough to support the industrial
and touristic development of FNQ.

» Create stable and high-quality employment for people in the area.
+ Scope of the project:
* Renewable Energy:
* Minimum: 14 Gw of Photovoltaic modules.
* Minimum: 12 Gw of Wind turbines.
* Electrolysis:
* Minimum: 10 Gw of electrolysis plant.
* e-Fuels Facility:

* Multipurpose Chemical plant to produce Green Ammonia and
e-Fuels (e-Methane, e-Methanol...)).

* Investment:

« More than 25 billion USD of investment in the area.




JULES VERNE

“Water will one day be employed as fuel, that hydrogen and
oxygen which constitute it, used singly or together, will furnish
an inexhaustible source of heat and light, of an intensity of

which coal is not capable”
(The Mysterious Island. Jules Verne 1875)

“WATER IS THE COAL OF THE PRESENT.....” 2022

THANK YOU!
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