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1 THE CHALLENGE
INDUSTRIAL TRANSFORMATION VISION

Consumo de energia por sector y tipo de combustible en 2020
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Industry and
transport are main
energy consumers.




THE CHALLENGE

INDUSTRIAL TRANSFORMATION VISION

Consumo por industria y tipo de combustible

(PJ, 2020)

Quimico y refinerias
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Emisiones por industria y tipo de combustible

(000s tnCO,, 2020)
Il )/ 19.064
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consume
Comida, bebidas y tabaco 36% I 105 asociado a las - 3.794
refinerias
Hierro y acero 37%)| 71 b BH
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y artes graficas . . 67 . 3812
Alimentacion, bebidas 38% 45 I 878
y tabaco
Maquinaria | 43% 38 | 419
Madera y productos Ilﬂ% 2% I 498
de madera . Combustibles fosiles . Gases renovables
Equipos de transporte  |35% 22 [ Petrileo (petooke no incl.) | 402
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- Energias renovables
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Motas: (1) No metalicos; (2) Alimentacion, bebidas y tabaco; (3) el total indicado no incluye los consumos ni emisiones asociados a “No especificado en otras paridas de laindustia® y se ha
procedido a incluir dentro de la industria quimica y refino el consumo y emisiones asociado a las refinerias
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Pulp & paper industr
uses high rate of
renewable energy

but still a significant

amount on NG to
cover energy process
requirement
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THE CHALLENGE
THE 3 LEVELS

LOGISTIC

Minimize GHG
footprint associated to
logistic operations

PROCESS

Minimize GHG
footprint associated to
production

WASTE
MANAGEMENT

Pulp & paper residues
converted to new
advanced biofuels and
material.
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2 DECARBONIZING LOGISTIC

Low carbon fuels Roadmap
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SUSTAINABLE LIQUID BIOFUELS @ SUSTAINABLE GAS BIOFUELS COMBUSTIBLES
SINTETICOS (E-
FUELS)
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DECARBONIZING LOGISTIC

Logistic footprint. Advanced fuels
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New Unit — Cartagena C43

Retrofitting 100% -
Puertollano Diesel
Desulfurization unit

Capex ~ 250 M€
Production 250 ktfy HVO or 195 ktly SAF
capacity

Flexibility

Possibility of feeding raw material with
high/low acidity and production capacity
of HVO or SAF

~ 130 M€

240 kt/y HVO, bionaptha and +

bioLPG

Possibility of feeding raw material
with low acidity and produce HVO

.
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Coprocessing
KEY TAKEWAY
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> 500 kty
Very competitive
but less flexible
available capacity

Substitute use of
conventional fuels by
advanced biofuels
&synthetic fuels




2 DECARBONIZING LOGISTIC

Logistic footprint. Synthetic fuels
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Renewables supply power to '-I.:..,
429 the whole process KEY TAKEWAY
=3

Through electrolysis, the oxygen
and the hydrogen that make up
water are separated

Substitute use of
conventional fuels by

0

2

H,0 advanced biofuels
- CO. from the &synthetic fuels
21 Petronor refinery
is captured
— co
2
—

Using only the hydrogen and
the captured CO,, synthetic

fuels are produced Fuel plant

Carbon-neutral synthetic fuels

are obtained that can be used in Synthetic fuels
existing engines of cars, trucks, ———
and airplanes. Zero net emissions

Demo e-Plant in Petronor Harbour




3 DECARBONIZING PROCESS

Process footprint.

TECH.
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USES
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ENERGY
EFICIENCY

REDUCE

Low temperature streams
recovery — Head pumps

EMS
loT &IA

Operative excellence

Tasks automatization

Real time monitoring and
optimizing
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+ RENEWABLES
+
ELECTRIFICATION

ELECTRIFICAR

Electrification

Renewables (Eolic, Solar,
Geothermic)

Dynamics machines
Low carbon steam generation
Low carbon heat generation

Industrial cold generation
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- RENEWABLE
E FUELS

RENEWABLE
FUELS

Biomethane
Biogas
Pyrolisis oils

Bio char

Low carbon heat generation

Low carbon steam
generation
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CO2 CAPTURE

CO, Capture

CO, Transportation
CO, Storage

CO, Use

mineralization

New materials (synthetic
chemicals)
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@ LOW CARBON
HYDROGEN

H,

Blue Hydrogen
Green Hydrogen

Hydrogen as raw material

Hydrogen firing
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Reduce energy
consumption, replace
conventional utilities

with renewable

utilities and CCUS




3‘ DECARBONIZING PROCESS

CirQlar Process footprint.
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REFINERY
Production Fuel production
high quality
9 high temperature
low entropy heat
PROCESS UNIT
KEY TAKEWAY
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4 DECARBONIZING PROCESS

Decarbonizing

Pulp & paper waste 2020. 1350 kta 1
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m Bark&wood residue (LER Code 030301)

Big potential for
depeloping advanced
fuel and recycled
plastic using waste

m Recycled paper deinking sludge (LER code 030305) produced by

pulp&paper industry

Green lye sludge (LER Code 030302)

"papelote" (paper&plastic mix) (LER code 030307).

m Limestone sludge (LER code 030309)

m Fiber waste obtained by mechanical separation (LER code 030310)

m Effluent treatment sludge (LER code 030311)

1. Source: Aspapel




DECARBONIZING PROCESS v

Decarbonizing ggﬁggrdsﬁl%
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1.1 Availability KEY TAKEWAY

1.2 Prize

1.3 Quiality PyOQils/lipid oils Big potential for

LA LCA Alcohols developing advanced
FT-Wax fuel and recycled

plastic using waste
produced by pulp &
paper industry

Primary Conversion

Thermochemical pathway
Lipids pathway

Synthetic pathway
Biological pathway

Products
Repsol Compromiso Advanced fuels Low carbon &recycled chemicals
) Cero Emisiones Netas . .
U 2050 Advanced gas Low carbon specialties & lube oils
Renewable H2
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5 CONCLUSION
REPSOL NET ZERO SOLUTIONS FOR P&P SECTOR
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WASTE

LOGISTIC PROCESS MANAGEMENT

Minimize GHG Minimize GHG Pulp & paper

footprint associated to footprint reS|duesd
logistic operations associated to converted to

production new advanced
biofuels and
material.

Portfolio solutions: Portfolio solutions: Portfolio solutions:
Adv bio diesel Carbon Capture Gasification
SAF —Sustainable aviation fuel Heat pumps Pyrolysis
Low Carbon maritime fuel Low Carbon Heat Anaerobic Digestion
E-fuels Renewable Power
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fromideationto real business
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