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“ The world’s most valuable - & g e
resource is not longer oil, but data ” e

The Economist, May 6th 2017
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Marc Andreessen, "Software is eating the world"

CEO General Electric Jeffrey R. Immelt wrote,
“We believe that every industrial company will become
a software company”

He doubled down, moving GE’s corporate headquarters
from Fairfield, Connecticut, to Boston, in large part
to lure world-class software engineers in the area
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Software Ate The World, Now Al Is REPsOL
Eating Software

Al is eating software

Analytics and Al automates core business
processes, pharma, telco, transport,
: P P even software development

Al ISEATING
SOFTWARE

By Martijn van Attekum, Jie Mei and Tarry Singh
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MARKET CAPITALIZATION PER CAR SOLD

51,405k

Software and Al provides competitive advantages

Electric-car maker Tesla (NASDAQ:TSLA) is worth
about $700 billion

Tesla is worth more than Berkshire
Hathaway, Johnson & Johnson, Visa, and Mastercard.
It's worth more than Disney and Netflix combined.
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FIRST O&G TO TARGET NET ZERO EMISSIONS 'f‘

REPSOL

Carbon Intensity Indicator reduction target [gCO,/MJ] Bring the energy of future to our customers
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Repsol 2050
Net Zero Emissions
Commitment

~ [/ .
Carbon Intensity N U
Indicator reduction target N
2016 2025 2030 2040 2050

. Initial objectives New and more ambitious targets

Leading the energy transition in line with the objective of the Paris agreement to limit global temperature
% increase to well below 2°C
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Al TO CONTRIBUTE TO EMISSION REDUCTION A o

REPSOL

Bring the energy of future to our customers

- l_'{ep_s_ol Digital

b 23.655 seguidores
et neses « @
What happens when the challenge consists of getting the best out of ourselves? It's
obvious to the winners of Microsoft #EnergyCore’s international hackathon: you
enjoy delivering solutions that change the world. Our #datascientists Adrian B.,

MICRDSOH ENERGY Elena T H Emilio M dJ Zald h hieved h th
ena Tomas Herruzo, Emilio Martin and Jorge Zaldivar have achieved it with their

CDRE SUSTAINABILITY WinnerS! winning project, which relies on #Artificiallntgelligence to contribute to emission

HACKATHON aadrowts

‘E':‘:Sg illAL:‘I!viNA“ As Jorge explains, ‘it's been an exciting challenge that has allowed us to put our
ADRIAN .BRLIHETfD . data engineering and automated learning skills to test, while competing with

) 7, colleagues from other companies and institutions around the world'.
[ 74

Microsoft / ' Yet another example of how at Repsol we rely on the talent of our professionals to
Energy Core i . find new and better ways of generating energy in a sustainable manner, faithful to
our commitment to being a #ZeroNetEmissions company by 2050.

#RepsolDigital #Sustainability

g/ © Repsol, S.A. 2021 | CONFIDENTIAL. All rights reserved 8



Al TO CONTRIBUTE TO EMISSION REDUCTION ’:4

REPSOL

#RepsolDigital
FIRST EDITION OF

HACKIA 2021

Bring the energy of future to our customers

Anticipa

s METHANE
9P §Ai DETECTION

i & S T RES
£/} == HEALTH2.0

HACKIA IN NUMBERS

5 Davs 30 EXTERNAL 50 GIGABYTES
CONTESTANTS OF DATA
DATA 100 PEOPLE

5 EHALLENGES BU SOURCES INVOLVED

COMPANIES COLLABORATING WITH
5 DATA & ANALYTICS AND SUSTAINABILITY

CONTESTANTS

U \.M g STXENE © ENERGY s MARKET
i |48l MARKET SCENE @& TRANSITION SCENARIOS OBSERVATORY © Repsol, S.A. 2021 | CONFIDENTIAL. All rights reserved
de Madrid RI
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DIGITAL STRATEGY -

REPSJOL

Spain Digital 2025 is a strategy to boost the country’s digital transformation process, in coordination with
WHAT? the European strategy through public-private partnerships and the participation of all economic and social
actors in the country

In Its development had been involved more than 15 ministries and public agencies and more than 25
HOW? economic actors, business and social
Consists of 50 measures grouped in 10 axes

1. Relaunching economic growth
GENERAL 2.  Reducing inequality and increasing productivity
OBJECTIVES 3. Encouraging the use of new technologies

Respecting constitutional and European values and protecting individual and collective rights

“2 © Repsol, S.A. 2021 | CONFIDENTIAL. All rights reserved
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OBJECTIVE 2025

Strengthening the citizens digital competences with
special emphasis on the needs of the labour market and
on closing the digital divide in Key Education

Objectives of Strengthening the Spanish capacity in
cybersecurity 2025

Promoting the digitization of public administrations
through technological updates

Accelerating the digitalization of enterprises, with a focus
on micro-SMEs and start-ups

REPSOL
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OBJECTIVE 2025 =4

REPSOL

Accelerate the digitalization of the production model in
strategic economic sectors such as Agri-food, Mobility,
Health, Tourism, Trade or Energy 0C

Start the change for been a data economy, guaranteeing
security and privacy and taking advantage of the
opportunities offered by Al

Guarantee the rights at the new digital environment and oo
the labour, customers, citizens and the company rights

Contribute to closing the increased digital gap in recent
years, whether for socio-economic, gender, generational
or territorial reasons

© Repsol, S.A. 2021 | CONFIDENTIAL. All rights reserved 12



WHAT IS ARTIFICIAL INTELLIGENCE?

REPSOL

@ ALGORITHMS

COMPUTING
CAPABILITIES
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Digital
initiatives
underway thanks to the
technology, talent, and

cultural change that we're
driving

people

talent
tecnology
transformation
future

energy

=]
m
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People involved

Cross-company
collaboration in the digital
transformation process

Budget

set for 2019

£

Estimated
returns

by 2022

oUOM.

Partners and
Suppliers

We believe that in the
digital age we need to
work together to make
ourselves better

S0

OUR DIGITAL TRANSFORMATION IN FIGURES

JHUBS @«

Data Analytics

Digital UX & Design
Blockcniain

Dmnichannel

Agile

RPA

Clouo Competence Center
Cybersecuwity

Haroware Robotics

Dur challenge: attracting
the best in digital talent

_
>
REPSOL

We've launched more than 280
digital initiatives to help our
businesses transform and get

closer to our customers through
new merged digital experiences.

© Repsol, S.A. 2021 | CONFIDENTIAL. All rights reserved 15



PROCESSING
EXPLORATION PRODUCTION AND TRANSPORTATI DISTRIBUTION CONSUMPTI
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order. materials and to monitor service stations.

ploud-ba}sed global Intelligence_to : . T N !ntelllgence t9 :
information for greater manage operations Automation to achieve Intelligence and improve our relationships

collaboration, improved and enhance safety. higher quality products. Artificial Intelligence machine learning to with our ctgmers}
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safety anfi§fficiency. Digital twins of employee Automation  Mconnect the entire logistics _ service stations.
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Using agile methudnlogles to develop these projects quickly and repeat them while Appification and the Cloud: Migrating our IT infrastructures to new cloud architecture,
contrasting their use and consumption with the market. and APIs that facilitate the necessary rhythm to implement new solutions.
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INDUSTRIAL FOUR DIGITAL INITIATIVES ACROSS INDUSTRIAL
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INDUSTRIAL FOUR DIGITAL INITIATIVES ACROSS INDUSTRIAL S

+ 100 REPJSJFOL
project

Digital initiatives Key objectives <

200M€
. FIaWIess and » Improve workforce and plant safety levels with tasks

automation and real-time data assessment and

always safe connectivity
@ Zero « Increase reliability to reduce maintenance costs,
/

s J Unexpected Q extend asset life cycle and maximize production Asset Health
Failures based on advanced analytics and mobilization
Autonomous « Exploit real-time plant data to aqtonomoqsly optimize

(o Q parameters to improve process interventions and
Plant economic value
@ S End_ to end « Leverage advanced analytics to
,4 business » optimize decisions based on integrated along the
Y . value chain sources of information
- planning
TP\
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CORROSION DETECTION

Activos

2014 2015 2016 2017 2018 2019 Media

Internal

Corrosion .

Buscar

External
Corrosion

Tarragona

Todas las areas
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Mapa de la refineria
T 5

Activar corrosion externa

De mejor a peor indice de salud
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THE CHALLENGE g —

REPSOL

» Look for correlations between thermography images and insulation breakdown in a
UAM ZL non invasive way.




OBJECTIVE: AUTOMATICALLY DETECTION OF DEFECTS -

REPSOL

»
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EXTERNAL CORROSION: DIFICULTIES

REPSOL

* Only data for one rack in one
refinery for MVP
* Ground truth difficult to know

even for experts; they have to

assess the defect on-site
» Detect the accurate x,y,z

coordinates

© Repsol, S.A. 2021 | CONFIDENTIAL. All rights reserved 23




* Thermal model: 295 images (80%train-20 %test) 1 class : defect / no defect
* Visual model: 460 images (70%train-30 %test) 4 classes.




ANALYTICAL MODEL.: -

REPSJOL
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ANALYTICAL MODEL: COMPUTER VISION CHALLENGES -

REPSOL

One of the challenges of traditional machine learning approaches is Feature Extraction

UAM A ° For complex problems such as object recognition or handwriting recognition, this is a huge
challenge.



ANALYTICAL MODEL: COMPUTER VISION RESEARCH -

REPSOL
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Semantic Segmentation Image Classification Object Detection
1348 papers with code - Computer Vision 1185 papers with code - Computer Vision 971 papers with code - Computer Vision

Image Generation Pose Estimation

473 papers with code - Computer Vision 443 papers with code - Computer Vision




ANALYTICAL MODEL: TRANSFER LEARNING -

REPsOL
L L4 Bl
Traditional ML vs Transfer Learning
e |solated, single task learning: 1 e Learning of a new tasks relies on
o Knowledge is not retained or the previous learned tasks:
accumulated. Learning is performed o Learning process can be faster, more
W.0. considering past learned accurate and/or need less training data

knowledge in other tasks

Leaming Learning
0 )| System Dataset 1 ==>| System
Task 1 Task 1

{




ANALYTICAL MODEL: TRANSFER LEARNING BECAUSE ... ‘f‘

REPSOL

Transfer Learning is the fastest and easiest way to build a Deep learning model without worrying about

how much data you have



ANALYTICAL MODEL: HOW TO MEASURE g

REPSJOL

Vetrics vaue

Precision 0.5 Precision 0.95
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ANALYTICAL MODEL: IS A PIECE OF THE PROCESS
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Image
capture
(thermal and
visual)
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\ Manual process
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Photogrammetry
Calibrations
Solid objects
[nodeling
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Automatic process

REPsJOL
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Deep Georeference — Web
Learning -Visual
- Models for detection cubes N~
IComputer ;ij;er?nal "
Vision etection cubes
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REPSOL’S UPSTREAM PROCESS g )

REPSOL

The search for oil and gas reservoirs is of the utmost
importance, and we dedicate a large part of our
time and technology to geology, geophysics, and

environmental impact studies that help us to
determine an area’s potential.

[ J
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REPSOL’S UPSTREAM PROCESS -

Before exploration can begin, we need to obtain permission in the form of mineral rights. Then we can
start taking measurements to identify and assess the opportunities.

We evaluate the characteristics of the onshore or offshore discovery in order to decide on the most
appropriate development model and to get a better understanding of the potential reserves so that we
can move on to the next phase.

We develop and construct the facilities necessary to achieve optimal production. We extract the
reserves from the reservoir, producing oil and gas.
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REPSOL’S -

REPSOL
@ The Journey of Oil Y ~»
Ver masta.. Compartir
@3 YouTube
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https://www.youtube.com/watch?v=uuhbCGdB6Yg&t=178s

REPSOL’S INWELL ROOM g —

REPSJOL

40 windows.

Located in Madrid, this room connects and monitories in

real time all the processes of the company. Worldwide.

Inwell is operating 24x7 real time.

Each 10 minutes we train the models that predict all the

activities: risks, maintenance, future events, ...

» b d
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DIGITALIZING OUR CUSTOMER SERVICES

Customer
Journey
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https://www.youtube.com/watch?v=Q7OrxrU3w3Q&t=22s

DIGITALIZING OUR CUSTOMER SERVICES =

REPSJOL

Cross-selling between current customers and channels, while incorporating new services such as
electric mobility, energy, and advanced mobility services.

Rollout of a new cross-company loyalty program to get closer to the end customer and reach eight
million digital customers by 2025.

Expansion of digital platforms to strengthen our bond with our customers thanks to Al-driven
personalization.

1
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DIGITALIZING OUR CUSTOMER SERVICES -

REPSJOL

Waylet Solar panels Energy monotoring

Carbon offsetting. Self-consumption at home. For an efficient home.

» 14
(1M A
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DIGITALIZING OUR CUSTOMER SERVICES -

REPSJOL

Wible Self-consumption energy Charging station
Carsharing service. Share energy with your neighbors. An extensive EV network.
N HU‘ \ M ﬁ\/ © Repsol, S.A. 2021 | CONFIDENTIAL. All rights reserved 39
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