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El present de |'energia

CATALUNYA

Consum d'energia final per formes d'energia (2022) Priiceid ' energia Ebetrica  iy:2023

Energies

renovables 5,9% ____ Altres no renovables

857,4 GWh
/_2,1%
// " Fotovoltaica
a 1.258,7 GWh
.:" < / 3;1%

Altres no

renovables Altres renovables
0,7% . 433,0 GWh
Cogeneracio 1,1%
3.347,5 GWh
8,1%

50% derivats del petroli
25% gas

14% nuclear

10% renovables



El futur de |l'enerqgia

Net Zero Would Rely on Clean Power and Green Hydrogen

Total primary energy by fuel and energy-related CO2 emissions, Europe,
Net Zero Scenario
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Source: BloombergNEF. Note: The Net Zero Scenario sees all energy-consuming sectors decarbonize by

2050, largely through electrification and switching to green hydrogen.



El futur de |l'enerqgia

CATALUNYA

CONSUM DENERGIA PRIMARIA FL 2050 PER FORMES D'ENERGIA

28% ~12%

B Combustiblos fossis

B Salar fotovoltaics

I Edlica

B Combustibles renovables®
Altros ronovablos™

' Cambustiblas ranovabiles inclow: 150, pmos rasous enoyabies | Bomassi. ** Altres renovablas isclow: hekdudca, sotar dnm ca Danreskaines




El futur de |l'enerqgia

CATALUNYA

GENERACIO D’ENERGIA ELECTRICA

Evolucio de la produccio bruta d’energia amb energies renovables (GWh)

Hidraulica

Eolica terrestre
Eolica marina
Fotovoltaica teulades
Fotovoltaica altres

Fotovoltaica terra

Altres’

2020

5.209,6
2.637,2

0,0
325,9
0,0
1568,2
416,6

2030
42826

13.652,3

4.100,0
3.049,6
718,3
7.639,1
892,5

2040
4.068 4

36.395,8

6.059,6

10.039,0

2.808,1

22444 4

1321,7

2050
3.854,3

45.955,1
13.285,6
15.361,1
3.618,4

32.248,6
1166,8

8.747,6

34.334,3

83.137,0

115.489,8

! Altres inclou: RSU renovable, cogeneracio renovable, biogas, biomassa forestal i agricola i solar termoeléctrica



El futur de |l'enerqgia

AL PAIS VALENCIA

Mix de potencia renovable

- 2019
Tecnologla MW
Saolar F¥ 365 16%
Centralizoda 355 100%
Autoconswmo ) (1.1
Edlica 1.193 SF%
EaNca on-shore 1iow 100
Edlca off-shore 0 0%
Hidiraulica B42 2E%
Termozolar 50 2%
Biomasa 7 1%
Total 2277 100%:

6.773
4 522
2251
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&.105
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26.919

13%

11%

%

%

Tahia 75. Polendo por lemmologios renovabies.
Fuente: REE y modelo Fundocidn Renovables.



La clau: |'electrificacio

Direct and indirect electrification will meet 75%
of energy demand by 2050

2019

2%
Coal

Final energy demand by energy carrier

2050

2%
Qil

Natural gas

25%
R 8%
Electricity 579% Distributed
Electricity et
& Bioenergy
(3)54 with CCS
e-liquids
Bioenergy
i e-gas
Distributed
heat
2 9%
. ° Natural gas Hydrogen
Wind 17,417 TWh 7158 TWh
EUROPE

Source: European Commission Impact Assessment, COVID MIX scenario, 2020



La clau: |'electrificacio

EVCLLCIC DE LA DEMANDA TOTAL D'ELECTRICITAT A CATALLINYA 99,2

2T 2030 2040 2050

Demandas de electricidad

&

-]

8

=]

201% 2030 2040

m Saldo eléctrico mGenerscdn electricidad m Demanda hidrdgent
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La clau: |'electrificacio

VEHICLE ELECTRIC

» Road passenger vehicles*
» Road freight

= Aviation

= Maritime

= Other transport

» Steam and process heat
= Petrochemical feedstocks
= Buildings

= Power generation

= Other**

1% _~

5% | 6%

* Passenger vehicles include buses and two- and three-wheelers.
** Includes agriculture, transformation and other non-energy use (mainly bitumen and lubricants).




El vehicle electric

A banda de consumir energia renovable, I'avantatge fonamental és que el motor electric és molt més efficient

um-cdn.flipboard.com

How much energy is needed to travel 100km?

. 15.4 KWh s g
4 ; | use

5% waste

95% drive

80% waste

energy
use

76.0 kWh

20% drive



El vehicle electric

Carga tu COChe aO O7€/kWh 16 kWh x 0,07 =1,12 x 1,21= 1,35 €/ 100 km

sin afectar al resto de tu tarifa

Tarifas VE

*WAincluido

16 kWh x 0,42 = 6,72 €/100 km

No suscrito

0,42€
0,55€




El vehicle electric

Fake: “Els cotxes eléctrics acaben contaminant més que els de combustid”

rAverageEUelectriccarsaremorethan3timescleanerthan
petrol cars

250 MW

= CO, emissions

% 200 in 2030
%‘_ -37% A0%
Recycling \l\\\j l
£ 1% savings" A R
% 61%  -62%
-69%
Driving
K 100 R AN -75%
> = B 1 81% -82% gy, M
£ R\
Vehicle L ALY R T
o I l

it
)|

i =

Worst case BEV aly M Best case BEV !U 2

Battery
production
0
*Recycling savings apply to the production phase

Note: T&E LCA analysis of a medium-sized car, battery assumed to be produced with the EU27 average grid. Worst case: battery produced in China,
—— TRANSPORT& ¥ @ a charging in Poland. Best case: battery produced in Sweden, charging in Sweden.

= ENVIRONMENT @ transportenvironment.org Source: transenv.eu/kca



El vehicle electric

Fake: “Si tots els cotxes foren electrics no hi hauria prou electricitat/la xarxa es cauria”

Espanya: 25.000.000 de cotxes, 13.000 km/any, 16 kWh/any - 52 TWh/any

Espanya ha instal-lat en 5 anys: 7.000 MW eolica, 22.0000 MW solar FV y 7.000 MW autoconsum - 60 TWh/any

Un VE, de mitjana, necessita carregar 8 hores a la setmana (a 5 kW de poténcia)



El vehicle electric

Fake: “Si tots els cotxes foren eléectrics no hi hauria prou electricitat/la xarxa es cauria”

La red eléctrica puede soportar mas de 100
millones de vehiculos eléctricos, segun un nuevo
estudio de Eurelectric-EY

Demanda maxima historica a la xarxa espanyola: 45.450 MW 21.450 MW/5 kW = 4,3 millones de VE

Demanda mitjana nocturna: 24.000 MW 21.245 MW/3 kW = 7,15 millones de VE



El vehicle electric

Fake: “No hi ha liti per electrificar tot el parc mobil”

Mine production Reserves*
2022 2023
United States W W 1,100,000
Argentina 6,590 9,600 3,600,000
Australia 74,700 86.000 56.200.000
Brazil €2 630 4.900 390,000
Canada €520 3,400 930,000 Reserves: 3.000 M VE
Chile 38,000 44.000 9,300,000 .
China ¢22.600 33,000 3,000,000 Recursos: 11.000 M VE
Portugal ¢380 380 60.000
Zimbabwe ¢1,030 3.400 310000
Other countries® — — 2.800.000
World total (rounded) 7146000  7180,000 28.000.000

World Resources:* Owing to continuing exploration, measured and indicated lithium resources have increased
substantially worldwide and total about 105 million tons. Measured and indicated lithium resources in the

United States—from continental brines, claystone, geothermal brines, hectorite, oilfield brines, and pegmatites—are
14 million tons. Measured and indicated lithium resources in other countries have been revised to 91 million tons.



El vehicle electric

Fake: “No hi ha liti per electrificar tot el parc mobil”

BYD starts construction of 30 GWh sodium-ion

battery plant in China

Reading Time: 3 minutes - Jiri Opletal | January 5,2024 | ™2

can Launc | ev ] wews
CATL announces second-generation sodium

battery, normal discharge at -40°C

Reading Time: 2 minutes - Mark Andrews | November 18,2024 | "2



La clau: |'electrificacio

BOMBES DE CALOR

NATURAL GAS CONSUMPTION BY END USE

Pi.pel'ine ‘_‘“d Vehicle fuel
distribution 0.2

2,5

Lease and Plant

Industri

Cold expelled back
into atmosphere

Heat is transferred
fowatervia
R32 refrigerant .,

Commercial
13,8 ‘

B) Hot Water out
35°C-55°C

oy~ Cold Water return
2. 25°C-45°C

Residential
19.9

Heat extracted
from atmosphere

Renewublé electricity

Electric Power s Sotrce
28,2




Les bombes de calor

Water heaters | Average yearly energy use in kWh

3,000

2,400
2,500 2,270

2,000

year

1,500

kWh /

1,000

540
500

Electrical - 0

power in Gas water heater Electric resistance water heater  Electric heat pump water heater

energy needs of 2156 kWh per year. Solar capacity factor of 17.14%. Heat pump COP Rewlrlng
) Australia
°




Les bombes de calor
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Les bombes de calor

Yearly CO2 emissions [kg] for 10.000 kWh household (Td=7°C)

2,500
2,200 2,200 2,200 2,200 2,200 2,200
2,000
1,500
1,000
’ 842
697
505
500 348
279
0 [
France United Kingdom Italy Spain Netherlands Belgium
m Daikin heat pump  m Gas boiler
Daikin heat pump Gas boiler Absolute Delta Relative Delta

co2 EF  Yearly CO2 EF Yearly Yearly difference in  Times less of yearly

electricity CO2 emission  gas CO2 emission ~ CO2 emissions CO2 emissions

[kg/kWh] [ke] [kg/kwWh] [ke] [kg]
France 0.041 93 0.198 2,200 2,107 24
United Kingdom 0.2223 | 505 0.198 2,200 1,695 4
Italy 0.3069 | 697 0.198 2,200 1,503 3
Spain 0.1533 | 348 0.198 2,200 1,852 6
Netherlands 0.3704 842 0.198 2,200 1,358 3
Belgium 0.1226 | 279 0.198 2,200 1,921 8



Les bombes de calor

Coste de calentar vivienda

de 90 m2 (€/ano)
Bomba de calor b 455€
Esu,fadepe“et:— 545 € Electricitat: 12,3 cent/kWh
Q”ﬁmq_ 683 € Gas natural: 5,75 cent/kWh

Caldera de gaséleo |INNINIININNNND 816 €
Acumuladores eléctricos |ISIIIIIID 1046 €

Radiadores eiéctricos. (NI 1255¢€

Fuente: Estudio de la OCU, Organizacion de Consumidores y Usuarios. Noviembre 2022. ocu.org




Les bombes de calor

Fake: “Les bombes de calor no valen per als climes freds”

2 <°
* ¢ T

Bombes de calor per cada 100 habitants a Europa



La clau: |'electrificacio

AUTOCONSUM

(® 26 gener 2024 12:36  [E) Nota de premsa

Catalunya supera les 100.000 installlacions d'autoconsum
fotovoltaic sobre coberta

Agricultura Comunicacio del Govern

3. <

» Catalunya ja compta amb 102.107 instal-lacions d’autoproduccio i 990,5 MW en servei

» L'any 2023 es va tancar amb 42.291 noves instal-lacions que sumen 493,7 MW, la major xifra de la série historica

Xifres de gener de 2024: 1.206 MW



Autoconsum

Factura SIN Instalacion Autoconsumo Factura CON Instalacion Autoconsumo

Potencia contratada kw €/kW/afio kw €/kW/afio

Peaje de acceso 5,75 38,043 17,98 € Peaje de acceso 5,75 38,043
Margen comercializacion 5,75 3,113 1,47 € Margen covmercializacic'_)n 5,75 3,113
. TOTALTérminoFO  19,45€ TOTAL Término FUIO
wh o ew owhenw
Coste energia 400 0,109 43,74 € Coste energia 280 0,109 30,62 €
Peaje de acceso 400 0,044 17,60 € Peaje de acceso 280 0,044 12,32 €
Excedentes FV 180 0,049 -8,82 €
TOTALTérmino VARIABLE  6134¢€ TOTAL Término VARIABLE 38,12¢€
Impuesto eléctrico (5,11%) 4,13 € Impuesto eléctrico (5,11%) 2,74 €
Alquiler contador 30 dias 0,81€ Alquiler contador 30 dias 0,81€
. subtotal  8573€ Subtotal 57,11€
IVA (21%) 18,00 € IVA (21%) 11,99 €
TOTAL FACTURA 103,73 € TOTAL FACTURA 69,11 €
AHORRO MENSUAL: 33%

AHORRO ANUAL'": 415,45 €

AMORTIZACION INSTALACION: 5 Afos



Autoconsum

La llei d’en Fresco: “Enrajola-ho tot”

Ref 89204735
Panel solar Tensite 500W
## &k  lopinién

Enviogratis 150¢.
83.99 €

Paga a plazos con ONEY () o B PayPal ()

Instal-lacié 2 kW > 5.000 € (2.500€/kW)

Instal-lacié 9,9 kW —> 10.000 € (1.000€/kW)

Vendido y enviado por LEROY MERLIN
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BATERIES
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Bateries
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Bateries

TERMINO DE FACTURACION DE ENERGIA ACTIVA DEL PVPC

OO®

<0,10 €kvh 9,10 - 8,15 €/kwh > 8,15 €/keh

£/kWh

a,18
a,85
0,00
8a 81 82 83 84 85 a6 87 88 a9 18 11 12 13 14 15 16 17 18
® PENINSULA, BALEARES Y CANARIAS (PEAJE 2.0 TD) ® CEUTAY MELILLA (PEAJE 20TD)

0,15591 exwn 0, 15591 enwn
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Bateries

Figure 1: Volume-weighted average lithium-ion battery pack and cell price split, 2013-2024

Real 2024 $/&Wh
806
715
Pack 253

356
o 65 166
1 1
. I i d i
2013 2018

2014 2015 2017 2018 2019 2020 2021 2022 2023 2024

Source: BloombergNEF. Note: Historical prices have been updated to reflect real 2024 dollars. Weighted
average survey value includes 343 data points from passenger cars, buses, commercial vehicles and
stationary storage.

China’s Much Cheaper Batteries
Cost of lithium iron phosphate cell batteries in $/kWh

2023 global average

2024 China average 53
Source: BloombergNEF, ICC Battery

Note: 2023 price from BNEF’s Lithium-ion Battery Price Survey. 2024 price from
January to April from ICC Battery. Bloomberg




Bateries

Baterias Endurance 2x SMwh

Inversor Power Electronics +MT
EMS HESSTEC

8V
Bateria Litio 4.8kWh Pylontech US5000 4

1.282,60€

Obra ciyi| etc

VENTA €/ikwh

CONTENIDQ LOCAL

Baterias Endurance 4 SMWh
Inversor Power Electronics + MT

EMS HESSTEC

Obra civil etc

VENTA €/kWh

CONTENIDO LOCAL




Bateries

o

M

Fake:

rganizacion

undial de la Salud

Los datos recabados hasta ahora, seguin la Coordinadora, evidencian que
la exposicién excesiva a campos electromagnéticos "aumenta el riesgo de
leucemia en adultos, cancer de mama o cerebral, y afecta por igual a
hombres y mujeres”.

Conclusiones de las investigaciones cientificas

En los ultimos 30 afos, se han publicado aproximadamente 25.000 articulos sobre los efectos biolégicos y
aplicaciones médicas de la radiacion no ionizante. A pesar de que algunas personas piensan que se
necesitan mas investigaciones, los conocimientos cientificos en este campo son ahora mas amplios que los
correspondientes a la mayoria de los productos quimicos. Basandose en una revision profunda de las
publicaciones cientificas, la OMS concluyé que los resultados existentes no confirman que la exposicién a
campos electromagnéticos de baja intensidad produzca ninguna consecuencia para la salud. Sin embargo,
los conocimientos sobre los efectos bioldgicos presentan algunas lagunas que requieren mas
investigaciones.
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HIDROGEN VERD

Hydrogen
Aviation

Chemical
Manufacturing

i =
Renewable Electrolyzer Storage “ =

electricity

=, P
™

Shipping




Clean Hydrogen Swiss Army Knife R

Fortimer |

Chemicals (Snorthaut svaion | (T2l Aviation
& Processes [LocuCoa mmedwion) (Cewbtumann|  (seeg T2 & shipping

[Clnn pOwer MJ
:
|Lau-mm Sirage l
Power
systm [Long dasanca yucxs ans coaches |
Bk o funts | Nor-Road Moble Machinery Land

Metro rairs and buses transDon

Scurte Mcran! [ asri i serach ASCCwes Cpen Hovogee Lasae,

Heat Merage 4 1 2001 Corcast ot Adves M, Eveggy Cies. fruge:

1 3 Septarmer 2021 Cean Hydrogen Use Case Ladder - Version 4 18 Eminbrach

Figura |. El H2 como una solucion para cualquier problema, como una navaja suiza.



Unavoidable Key: _ Electricity/batteries | Biomass/biogas | | Other
=D o) (rtmoemtion] (woruro] (ozasin) st

n ‘ Shipping* | | Jet Aviation** | | Chemical Feedstock | Steel |Long Duration Grid Balancing

“..
=
a3

- S‘% Long Distance Trucks and Coaches  High-Temperature Industrial Heat | Generators

Coastal and river vessels | | Non-Road Mobile Machinery || Vintage and Muscle Cars** | | Biogas Upgrading

",
-

: Regional Trucks Commercial Heating***  Island Grids  Short Duration Grid Balancing

‘ Light Aviation Remote and Rural Trains Local Ferries Light trucks Bulk Power Imports UPS

“ Metro Trains and Buses Urban Delivery and Taxis 2 and 3-Wheelers Cars Bulk e-Fuels
Mid/Low-Temperature Industrial Heat Domestic Heating Power Generation Using Non-Stored Hydrogen

U n com petitive *As ammonia or methanol **As e-fuel or PBTL ***As hybrid system



Hidrogen

Maturity of h)fdrogen solutions o - HYDROGEN
(compared with other decarbonisation solutions)
I O
Chemicals
and refineries

ELECTRIFICATION A e
AE3

International

Short-haul shipping
aviation % trucks
Long-haul
Regional trucks 0 aviation </
"
Urban vehicles % ;'eaﬁempngelatwe sSteasonal
orage
Short-term
storage Trains
Residential Mid temperature
(= §
>
Distributed applications Centralised applications

Clean hydrogen policy priority

Source: IRENA (fothcoming).



Fake: “L'Hidrogen verd acabara amb tota I'aigua que tenim”

Objectiu Espanya 2030: 2,5 milions de tones

1 kg hidrogen - 9 litres d’aigua transformats (uns 20 litres amb I'evaporacio)

Agua embalsada en Espana

Agua embalsada (13-01-2025):
Variacion semana Anterior:

2,5 Mt =50.000.000.000 de litres d'aigua =50 hm?3

Capacidad:

Misma Semana (2024):

Misma Semana (Med. 10 Afios):

29.466 hm®* 5258 %
512 hm? 091 %

56.039 hm?

25698 hm* 4586 %

29181 hm® 5207 %



Hidrogen

Figure 5.3 Water consumption of hydrogen in 2050 compared with selected sectors
today (billion cubic metres)

Agriculture Industrial Municipal  Desalination Hydrogen
production production
(2018) (2050)




Tecnologies disruptives

Cleantech growth rose higher than ever in 2024

And is expected to rise again in 2025, across key areas

Annual global capacity additions

Solar Wind Electric cars Battery grid storage
| . e — \ o J—
tlook 0 Outlook look
700 GW outtosk 150 Gw e 25 million Utttk 200 Gwh a
e 20 - 180
125 18 ; 160
500 16 140
100 14 - o
400 12 ’
75 | 100
300 2 I 80
8 i & - 3 i
50
200 6 1 ;. 1 | 60
4 ‘ 2 { i B 40
100 = | I
2 . - 20
0 0 ’ | S 0
2021 2022 2023 2024E2025E 2021 2022 2023 2024E2025E 2021 2022 2023 2024E2025E 2021 2022 2023 2024E2025E
M

RMI Source: BNEF Capacity Outlooks, Long-Term Electric Vehicle Outlook, and 2H Energy Storage Market Outlook
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COTXE ELECTRIC

China passenger NEV penetration at retail

China monthly NEYV sales (exports included)
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En resum..

O L'electrificacid s'imposara poc a poc

O La mobilitat i la climatitzacié son els sector més facils i on més rapid ho fara

O L'hidrogen només s'utilitzara a uns pocs sectors (i no sera als cotxes)

O Les renovables cada vegada suposaran un percentatge major de la matriu energética

O La nova disrupcid energetica a curt termini seran les bateries



Gracies
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