El Sistema Energético
Sostenible del Futuro

o)
N
o
N
()
Q.
—
0
>
o
c
=

«

Digitalizaciéon y Javier Lopez

Ciberseguridad o ,
en la Industria del Oil&Gas Consultoria Digital y Nuevas Energias — WH

Hotel Colén | Quito, Ecuador SLB
21y 22 de noviembre de 2023

RRRRR VAAN

ORGANIZA
v ASOCIACH RESAS DE
Or e PETROLE( RGIA RENOVABLE
& DE AMER Y EL CARIBE




El objetivo de esta charla es ...

e Aclarar conceptos

» Establecer la relacidon entre Transicion Energética, Transformacion Digital y
Sostenibilidad

* Responder a la pregunta: éy por qué una charla como esta en un congreso de
ciberseguridad?
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Digital Transformation
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@ Digital transformation is ...
S
T : : : :
2 A series of step changes in business processes performance and value generation
4 models, enabled by digital technologies yavier Lope).
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<l What is being transformed?
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S TRANSFERRING DECISIONS TO ECONOMY OF ATOMS VS ONE OF RELYING ON THE CORE VS
8 MACHINES BITS HARVESTING THE CROWD
£ DDDM (Data Driven Decision Making) Servers and apps A human-brains cloud
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What does it mean for E&P?

La mayor produccion y reservas
posibles

TRANSFERRING DECISIONS TO
MACHINES

Acceso a areas altamente
prospectivas

) Innovarpel 2023

Tasa de éxito exploratorio = 100% ]

Factor de recobro = 100%

-

T2FO / Tiempo de recobro =0

Menor costo / mayor beneficio
Payback time
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Project economics 1.0

I l I I 11 ] @ -
1125 11 107 210 Faster and more accurate decision-making

processes = uncertainty reduction

exposure
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Cloud computing power for big / long-cycle data

Tasa de éxito exploratorio = 100% J
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Artificial lifting optimization — Short cycle data

Factor de recobro = 100%

T2FO / Tiempo de recobro =0
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Analytics Human Input

Descriptive
What happened?

Diagnostic
Why did it happen?

Predictive

What will happen? Decision

Decision Support

Prescriptive

What should | do? %
Decision Automation 4
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Logistics optimization — Multiple variables/scenarios analysis

MACHINE
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Energy Transition
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Energy transition s ...

A series of incremental or abrupt changes in the way we generate, manage and
use energy (avier Lopez).

Millions of tonnes of oil equivalent ~
World 1ed

BaLance (2020)
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What needs to
tra nSition (The 3DER acronym)
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World

Bavance (2020)
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Does it mean the same for every player?

BALANCE (2018)

Unlted States Millions of tonnes of oil eguivalent = qu‘l

Peoplels Repub"C Of Chlna Millions of tonnes of oil eguivalent = qu

P' BALANCE (2018)

France Millions of tonnes of oil equivalent = B Iea‘l

P BALANCE (2018)
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P BALANCE (2020)
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What is sustainability?
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«l What is sustainability
S
% . . . . . .
=3 The capacity to maintain or support something over the long term without depleting
0 . . .
Sl resources or causing harm to Environment, Society or the Economy (chat 6p1)
£
Diosglists, i NI R ESE (Sustainability dimensions) = ESG (Measurement tool)
Functional - Novel entities
diversity - e

Land-system
change

Stratospheric
ozone depletion

Freshwater use Atmospheric

aerosol loading

Phosphorus

N itrogen OC.E?I? . [l Beyond zone of uncertainty (high risk)
Biochemical flows acidification [C] In zone of uncertainty (increasing risk)
[C] Below boundary (safe)

[] Boundry not yet quantified

5 UNIVERSITY OF
+ CAMBRIDGE
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SUSTAINABILITY LEADERSHIP
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Earth systems vs human activity, trends
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Our Net Zero 2050 ambition is achievable ... in theory

Energy topic (O Indicator (2) Country or region
. . v . - v
CO2 emissions CO2 emissions by sector World !
|eq Countree  Fugk Blechoclogies  Analysie  Dets Polies  Abot B O

CO2 emissions by sector, World 1990-2020
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40 000 L
Splits a larger atom into
2 or more smaller ones
35000
30000
Electricity and heat producers
25000
20000
15 000
Industry COpcaptured o o o
atoil sands
facility or
10000 Power plant ©0; injected into geslogic formations m

Transport

Enhanced oil
recovery

5000 \
- \ Residential

Depleted
oil resarvoir

1 | [ [ I I [ I I I | | 1 I I
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Salt caverns

IEA. All rights reserved.

© Electricity and heat producers @ Other energy industries © Industry @ Transport © Residential © Commercial and public services

@ Final consumption not elsewhere specified
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In real life though ...

GENERATION
H Electricity is generated at v
varlous kinds of power plants {2
by utilities and independent

,b;

power producers.

TRANSMISSION

‘. ~

J
Electric transmission . TP‘ ol
s the vtal link between L  Prosumers
power production and | s > 3 fy T ‘
power usage. Transmission . S\~ 4 -
lines carry electricity at high | ) ’1 A N-
voltages over long distances | { ~£ 7
from power plants to communities. | SUBSTATION -

1 - |
By, DISTRIBUTION

Electricity from transmission =

lines is reduced to lower
voltages at substations, and
distribution companies then
bring the power to your home
and workplace.

TITT

THE POWER BALANCE

a9 <Lre1

Hz Hz

Lo
Mw
Generatiol

Hi

Frequency deviation from the nominal value represents mismatch

between the active power (MW) generation and consumption.

New Merit Order

MERIT ORDER EFFECT

NEW ELECTRICITY PRICE

~= COMPUTING

=== 4
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QUANTUM
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Smart distribution grids at the heart of a transformed power system

Renewable energy resources

Cross-border interconnections
Transmission and distribution

Smart energy
system control

Centralised power and
heat generation

i

Pumped
hydro
(5
LN
Storage e \/

Compressed air Electrification of transport

© OECD/IEA 2016 Next Generation Wind and Solar Power — From cost to value, IEA Publishing. Licence: wwwiiea.org/t&c

o Cloud Computing vs Edge Computing
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Happening as we speak ...

electrek.co

Polestar wants to save
the grid with V2G Virtual
Power plant trial in
CA/Sweden

@ Jameson Dow | 8 hours ago

© 1Comment

Polestar has announced that it will create two large
trial virtual power plants in California and
Gothenburg, Sweden, to examine how Polestar 3's
vehicle-to-grid capability could be leveraged to
help stabilize grids and earn money for EV owners
while their vehicle is parked.
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electrek.co

= electrek ~

Giant Tesla Megapack
project turns on to
stabilize the grid

10 hours ago

A giant new Tesla Megapack project with 300
MWh of energy capacity has come online in
Australia to help stabilize the grid and make better
use of renewable energy.
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Tesla receives approval
for 2 virtual power plants
in Texas

@ Fred Lambert | Aug 24 2023 - 6:56 am PT

& 60 Comments

Tesla has received approval from the Public Utility
Commission of Texas (PUCT) to launch two virtual
power plants for Powerwall owners in Texas.

+

EXPAND
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@ electrek.co
lectrekk v Q
Tesla
gets closer to reality in
Puerto Rico as utility
gets greenlight

@ Fred Lambert | 1hour ago

© 0 Comments

LUMA, a Puerto Rico electric utility, has received
the green light to build a virtual power plant (VPP)
with Tesla Powerwalls in Puerto Rico.

It should help with the territory’s major issues amid
heat waves.
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Tesla Electric customers
came out of Texas
heatwave with an extra
$100 in their pockets

@ Fred Lambert | 8 hours ago

@ 35 Comments

19:42

& electrek.co
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Tesla Electric customers
| report making as much
as $150 a day

O Fr mbe Jul 52023 - 10:06 am PT

Tesla Electric customers in Texas are reporting
making as much as $150 a day during the heat
waves as Tesla’s virtual power plant is coming

together with over 6MW of power.

EXPAND




Mensajes finales

La sostenibilidad no es factible sin una Transicion Energética profunda

Una transicion energética profunda y eficiente requiere de soluciones digitales

' Innovarpel 2023

Las nuevas soluciones energético-digitales deben ser intrinsecamente sostenibles

-

Existe una relacion simbiodtica mutualista entre estas tres tendencias

El ecosistema sostenible del futuro no es posible sin ciberseguridad
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Relevant and recommended training

* Chief Sustainability Officer (CSO) Certification — MIT, ongoing
* Business sustainability management — Cambridge University, 2023
e Circular economy — TU Delf, ongoing

) Innovarpel 2023

* Transforming the Grid: Al, ML, Storage, EVs, Prosumers — Stanford University 2021

* The economics of the Energy Transition - TU DELF — 2020/21
- Energy markets of today

-

- The Transition to the Decarbonized Economy of the Future
* Economics of the Clean Energy Transition — Stanford University 2020
* Energy Within Environmental Constrains — Harvard University 2018
* Managing Disruptive Change — RWTHx via EDX - 2017
* Energy Innovation & Emerging Technologies — Stanford University 2015
* Photovoltaic Systems, Theory & Applications — Reading University 1989
* Digital Business Strategy: Harnessing our Digital Future — MIT 2019
* Digital Transformation Strategy — Boston University 2018
* Machine Learning in Business — MIT 2020
* Bitcoin and cryptocurrencies — Berkeley University 2021
* From Poverty to Prosperity — Oxford University 2017
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