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STRUCTURE

1. Notes for the energy transition
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1. NOTES FOR THE ENERGY TRANSITION
THE FOSSIL PARADIGMA

('.What are fossil fuels? Solar Energy, highly concentrated in time and

space

QOCEAN

QCEAN

300-400 million years ago 50-100 million years ago

Plant & Animal Remains

Qil & Gas Deposils
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1. NOTES FORTHE ENERGY TRANSITION
THE CURRENT ENERGY MODEL: Fossil Regime

Based on fossil fuels:
* Highly concentrated O
* Dispatchable Q
* High Energy density o
* Need for high power O 5.0 @ O

Centralized system j O ' O

Concentration in territory, e ! o) -0
power, power and profits © |

Unidirections

Cost-based decisions: energy as O

a commodity -‘
Individual and passive O 9 -
consumers
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1. NOTES FOR THE ENERGY TRANSITION
LIMITS TO FOSSIL REGIME

IMPACTS EXCEED BIOCAPACITY PROBLEM!

1.5

Number of Earths
—

0.5

— Ecological Footprint — Biocapacity @ Ecological Deficit
@ Ecological Reserve

Global Footprint Network, 2017 National Footprint Accounts
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1. NOTES FOR THE ENERGY TRANSITION
LIMITS TO FOSSIL REGIME

CLIMATE CHANGE

CO2
concentration

\\
BIOSPHERE h -
INTEGRITY ‘ STRATOSPHERIC OZONE é_ Where are we:
DEPLETION
c,’o“e operam%eﬂ /

* Since the 1970s we have exceeded the
planet's capacity to replenish itself

* COz2 emissions are just a symptom of the
problem

ATMOSPHERIC
AEROSOL

CHANGE LOADING

We must change the regime

Freshwater use
(Blue water)

Green
water

OCEAN
ACIDIFICATION
FRESHWATER CHANGE

BIOGEOCHEMICAL
FLOWS
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1. NOTES FORTHE ENERGY TRANSITION
RENEWABLE ENERGY FLOWS

Based on fossil fuels: Based on renewable flows:
* Highly concentrated * Intermittent
* Dispatchable * Resources geographically distributes
* Low Energy density
* Lower EROEI
* Highly modular

CONCENTRATED TIME NATURALTIME

* High Energy density
* Need for high power
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1. NOTES FOR THE ENERGY TRANSITION
RENEWABLE FLOWS VS RENEWABLE TECHNOLOGY

T ?
What is technology? Concentrated ENERGY, MATERIALS and ENERGY

2500 5000 7500 10000 12500 15000 175. The Guardian view on rare earths: mining

them can't cost the Earth
Offshore wind Editorial

Onshore wind - _ It will be no good if in transitioning to climate neutrality, large
tracts of the planet are left uninhabitable by the mining of key
raw materials
Thu 18 Aug 2022 19.25 CEST
Solar PV _ f)lvw) (® 46.5
Natural gas F
© Copper @ Nickel Manganese @ Cobalt Chromium Molybdenum @ Zinc @ Rareearths @ Silicon Others
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STRUCTURE

2. The corporate energy transition (CET)
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2. THE CORPORATE ENERGY TRANSITION
THE POLITICAL PLAN: THE ENERGY UNION

The Maastricht Treaty

Directive 96/92/EC concerning
common rules for the internal

market in electricity.

Spain: Law 54/1997 on the
Electricity Sector

PREMISE:

Deregulation of the
electricity sector will bring
efficiency gains and cost
reductions.

Actividades liberalizadas
W Actividades reguladas
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2. THE CORPORATE ENERGY TRANSITION

THE POLITICAL PLAN: THE ENERGY UNION

Comision |
Europea

3.6.2022 Official Journal of the European Union L 152/45

pante sy N (VR Rl rriE (3, OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 30 May 2022

on guidelines for trans-European energy infrastructure, amending Regulations (EC) No 715/2009, (EU)
2019/942 and (EU) 2019/943 and Directives 2009/73/EC and (EU) 2019/944, and repealing Regulation (EU)
No 347/2013

Objective: Encourage interconnections
between states:

* Interconnection target of 10%
of installed capacity

* Upgrade to 15% (2022)C

Interconnection [%]
I <3
. s
v 9
B 10- 12
B 13- 20
L] 21- 30
B 31- 45
B 46- 60
B 61- 75
-5

Out of model

L

The tool: Projects of Common Interest (PCl)

13 20/12/2023
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2. THE CORPORATE ENERGY TRANSITION

PROJECTS OF COMMON INTEREST

* Cross-border energy projects

considered strategic on the basis of
their ability to increase energy security,
competitiveness or contribute to
climate goals.

Benefits: simple procedures, reduced
deadlines, increased publicity and
media.

In addition, some PCls may be eligible
for additional funding through the
European Investment Bank's
Connecting Europe Facilities
programme.

£ 0
Sa?\dﬂaﬂno A
-
Italy Montenegro  Bulgari

o T North Mdce
Roma Istanbul
e

rtugal Greec Ankara @

E Turkey

3,
Rabat . o/ i ABI
6. ger orus:  Syri
Byt Tunisia
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In 2016 the European
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2. THE CORPORATE ENERGY TRANSITION
THE RESULTING TRANSITION

Based on renewable flows:
* Intermittent
* Resources geographically distributes
* Low Energy density
* Lower EROEI
* Highly modular

Centralized &

concer?/ .1 of territory,
power, er and profits
Unidire -

Cost-basc : energy as
a commodity

Individual and passive
consumers

20/12/2023 Klimakonferanse «Energi — Infrastruktur — Nykolonialisme — Menneskerettigheter — EUs rolle»



2. THE CORPORATE ENERGY TRANSITION
THE RESULTING TRANSITION

De la generacion al consumo Consumo doméstico
220 Wy JBOD W

Centra de Contral
Electrico

Red de transparts
220 kN oy 400 kY

Subestacion
de distribuaan

F! l:l'.| LI: ﬂlblrlbU"IDl'l

e e ﬁ*

Subestacion - Consumo industrial
de Lransformacion de 132 kv a 12,5 kY

AND ALL THE ADAPTATIONS TO MAKE THIS POSSIBLE
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2. THE CORPORATE ENERGY TRANSITION

PREMISE: DISCOURSE:

* Decarbonisation is compatible with * Transition is an opportunity
economic growth. for development

CHARACTERISTICS:
 Continuation of the fossil regime
* Technological substitution
* The bigger the better
* |t does not question demand

Intensification of extractivism
and inequalities

CONSEQUENCE:
* ENERGY COLONIALISM
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2. THE CORPORATE ENERGY TRANSITION

PREMISE:
* Decarbonisation is compatible with

economic growth.

World Growth in Oil, Energy and GDP

8%
-
3 6%
£
3 4%
o R
G} Qil
i)
& 2%
E Energy
= 0%
"E w—GDP
S 2%
)
Q
< -4%
|—
Gail Tverberg
-6% OurFiniteWorld.co
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2. THE CORPORATE ENERGY TRANSITION
CARBON TUNNEL VISSION

CLIMATE CHANGE
Eutrophication
co2 Poverty Water crisis
[ concentration
Biodiversity loss Health
BIOSPHERE
INTEGRITY. \ STRATOSPHERIC OZONE
DEPLETION
j \ Sa{ewe’a% o Ecotoxicity Education
P X
/ Sy
_.-/\
1\
o Carbon
ATMOSPHERIC @ / < erriesions
LAND-SYSTEM f\gxglsﬁé N 5
CHANGE \ y
\ 7
S ) Resource
£ Air pollutants scarcity
Freshwater use
(Blue water) Affordable goods ——
OCEAN & services
ACIDIFICATION
FRESHWATER CHANGE
Overconsumption

BIOGEOCHEMICAL
FLOWS
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STRUCTURE

3. Infrastructure of the corporate energy transition
(CET)
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3. INFRASTRUCTURE INTHE CET

What is infrastructure nowadays?

Aroad, ISIT INFRASTRUCTURE?

WHO SETS THE
AGENDA?

22 20/12/2023 Klimakonferanse «Energi — Infrastruktur — Nykolonialisme — Menneskerettigheter — EUs rolle»



R T b Cisaoal gl ' e o =
» Gl RN S S STk, ¥t s

ergy Megapfoject

The En

- -
o b ashGe {3l




El megaproyecto energetico

-4 N
o=l p: 3
= o e '. [ -

-o.-'-..r " ' a

-




Altura en metros

320
300
280
260
240
220
200
180
160
140
120
100

80

60

40

20

25

3. INFRASTRUCTURE IN THE CET

THE ENERGY MEGAPROJECT

Energy ;for what?

j0m
17m  300KW
75KW

100m
8om 3 000KW

Jom 1800KW
som  1500KW agoneeef
TsOKW

W .
/ ‘ N o

Maximize the return on investment

250m
20 000KW

- -

150m - .
10 000KW ’ >

S Al ’

20/12/2023

A

0 A
e B Q
200 2030

A

\\“‘
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3. INFRASTRUCTURE IN THE CET

THE ENERGY MEGAPROJECT

Energy ;for what? Maximize the return on investment

Estonia

Latvia

Denmark
United Lithuania

Weland Kingdom Belarus
Poland
Belal Germany
elgium
9 Czechia
Ukraine
Austria
France Switzerland >
Romania

San Marino Serbia
Andorra Republic of North

hTyrrhenian] ;
oo Macedonia

(Seal

Spain
Rortugal Greece Tiirkiye

Gibraltar

Cyprus |. Syria
‘4
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3. INFRASTRUCTURE INTHE CET

THE ENERGY MEGAPROJECT

The business One example in Spain (a 6MW wind mill)

* Estimated production: 6.500.000 € /mill

* Estimated production: 9.coo MWh/year-mill

—  2,500,000.00€ 16.00 —
O (%]
lg 18
=) 14.00 =
2 2,000,000.00 € £
15} 12.00 2
c e
3 g
2 1,500,000.00€ 10.00 3
[} el
2 3
g 800 %
o

1,000,000.00 € 6.00

4.00

500,000.00 €
2.00
0.00€ 0.00

50 100 150 200 250
Coste de la energia (€E/MWh)

= |ngresos = Payback

* Incomes to the municipality: 5.000-10.000 €/wind ¢ ?
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3. INFRASTRUCTURE INTHE CET

THE ENERGY MEGAPROJECT

The impacts
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3. INFRASTRUCTURE IN THE CET
THE TRANSPORT SYSTEM

De la generacion al consumo Consumo doméstica
220 Wy 3BO WV

Cantra de Control
Electrico

HIGH VOLTAGE NETWO Subestacidn

de distribucidn
Red de distribucion j
= 133 kv
-H-u.. /_?
Consuma imdustrial
de 132 KV a 12,5 kY

T

Subestacion ;
de ransformacion
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3. INFRASTRUCTURE IN THE CET
NETWORKS AND ENERGY SOVEREIGNITY

Transport network

Distribution network

Subtransmission
Customer

26kV and 69kV

The network conditions:
The subject
Decision-making
The operation
The developments
The cost distribution

32 20/12/2023

iy

Primary Customer
13kV.and 4 kV

el

Secondary Customer
120V and 240V
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STRUCTURE

4. Case study: The case of Spain
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4. CASE STUDY: SPAIN
THE CURRENT SITUATION

Transport network

nolsiedue
nwoQ-qa12
wimotzaa T

Subtransmission
Customer
26kV and 69kV
Substation
Step-Down
Transformer

Primary Customer
13kV.and 4 kV

! Secondary Customer
120V and 240V
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4. CASE STUDY: SPAIN
THE CURRENT SITUATION

M ELREPARTO DEL MERCADO FOTOVOLTAICO EN EUROPA
Potencia instalada

B Residencial [ comercial I Industrial B Granescala
(inferior a 10KWp) (10 - 250KWp) (250 - 1.000KWp) (superior a MWp)
0% 20% 40% B0% B0% 100% GW

Rumania

Bulgaria .
| Espafia 47
Reino Uni 127
)pﬂﬁﬁa 22
Portugal 0.6
Francia a.0
Dinamarca 0,9
Alemania 423
Grecia 25
ltalia 19,7
Polonia | . | | 0.3
Hungria I e . 03
Holanda I . 27
Austria I e 13
Suiza I e 19
Eslovenia I e 02
Bélgica — 3.7
Esiovaquia S s 05
Media I |

L& INFORMACHIN - Fussnter SolarPower Eurape, IREMA y elaboracian propia. Datos 2 31/12/2017
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4. CASE STUDY: SPAIN
THE EUROPEAN TRANSITION PLAN > NECPs

Aszodi et al. Comparative

analysis of national energy RES pro duction by
strategies of 19 European

countries in light of the green 2030 (%)

deal’s objectives. Energy 100

Convers Manag X 2021;12.
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4. CASE STUDY: SPAIN
THE RENEWABLE ENERGY GOALS

Spanish National Energy and Climate Plan (NECP)

* Roadmap with renewable production targets

Parque de generacion del Escenario Objetivo

(MW)

Ao 2015 2020 2025 030
Eélica 22.925 | 27.968 | 40.258 | 50258 | 87.2 GW
Solar fotovoltaica 4.854 8.409  23.404 6.882

< 250 K

g B Edlico mPV

% 200

g 120 Connection requests

% 100 PNIEC (2030)

50

, 1R

RES actual RES aprobado RES solicitado
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4. CASE STUDY: SPAIN
THE CONNECTION REQUESTS

Requests 2020

With the current transport network
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4. CASE STUDY: SPAIN
THE TRANSPORT NETWORK GROWS 25

THE PLANNING OF THE ELECTRICITY TRANSPORT NETWORK

* Roadmap for transport network reinforcement (a new one every 5 years)
* investment is covered by the electricity bill

!:EEECRHCA Planificacién eléctrica 2021-26 Endetalle Proyectos
DE ESPANA

Plan de desarrollo

de la Red de Transporte

de Energia Eléctrica

Periodo 2021-2026

& Mapa interactivo

Elige una categoria y empieza 2 navegar
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4. CASE STUDY: SPAIN

THE INTERNATIONAL DIMENSION

Iceland Sweden

= W # Polan
‘ ’Germegny ey
A gshia ' Ukraine
[ 4 France #.o dus Moldova e
L4 b r.um" Romani
4 [ ; "\"‘J A % —
R “ - Georgia Uzbekistal
Azerbaljan
Portugal Turkey Turkmenistan
Syria

: Afghal

Morocco o] iran
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4. CASE STUDY: SPAIN

SPAIN-FRANCE INTERCONNECTION THROUGH THE GULF OF BISCAY

Biscay Gulf
interconnection
Bordeaux
Bilbao*
Spain
France
nl
O
Cubnezais 80 km
Converter Underground
station direct current

link

The numbers

Initial Budget: 1750 M€

Lenght: ~400 km

Capacity: 2 GW

Need for network reinforcements
Electricity bill increase of 3.5%

The benefits

* Security of supply ¥
* Lower electricity prices
* More renewables @ L
Spain
. SR -~ iz
13 km Gatika
Submarine direct current Underground Converter
link, except for short land direct current station
section to avoid submarine link

Capbreton canyon
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4. CASE STUDY: SPAIN

SPAIN-FRANCE INTERCONNECTION THROUGH THE GULF OF

= \

SIS e curity of Supply

* Overall installed power: 102 GW

- >2.5X

 Maximum historical demand: 41 GW (2008)

Del 01/01/2014 al 31/12/2018 &

0,6

0,5

0,4

3 03
E

02 Maximum AIT according to
standard: 15 minutes

0,1

0
2014 2015 2016 2017 2018
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4. CASE STUDY: SPAIN

SPAIN-FRANCE INTERCONNECTION THROUGH THE GULF OF BISCAY

Lower electricity prices (l)

So far, more interconnections have not led to lower prices.

Evolucion del coste de la electricidad domeéstica

b
i
U

o
w

0.25

0.2

0.15

0.1

0.05

Coste de la electricidad (€/kWh)

2011 2012 2013 2014 2015 2016 2017 2018

ano
Source: Eurostat
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4. CASE STUDY: SPAIN

SPAIN-FRANCE INTERCONNECTION THROUGH THE GULF OF BISCAY

Lower electricity prices (ll)

* Thereis no justified study of the capacity to be installed
* Thereis no justified study of the reduction in the cost of electricity
* Thereis no justified study of the aid received by the CEF

* The project will lead to an increase in the fixed term of the bill

Supply and Demand Curve

For a given supply, interconnection increases the
number of consumers and therefore increases the
cost of electricity.

___Equilibrium Price " Equilibrium

Price

0
@/”Q
oy
<,
IL@

Quantity
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4. CASE STUDY: SPAIN

SPAIN-FRANCE INTERCONNECTION THROUGH THE GULF OF BISCAY

More renewable energy

THE EUROPI
PHYSICAL JOURNAL PLUS

] What does the TYNDP tell? ents 0@

Assessment of the EU 10% interconnection target in

the context of €Oz mitigation (® Integration of renewable energy sources
= e e e B3 Annual avoided curtailment (RES Mmax 2225
integration) (GWh / year) in the 2023
: average
entire area covered by the study
@ Impact on grid losses
B5 Variation of network losses (GWh  gyerage 1717

/year) in the ENTSO-E area

More than 80% of the not curtailed
renewable energy will be lost through the
European electricity transport system
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4. CASE STUDY: SPAIN

THE INTERNATIONAL DIMENSION: ENERGY COLONIALISM

FIGURE ES 1: Distribution of recorded

Sweden \

hydropower plants in Europe Y _‘:\ @ Existing dam
- Under construction
-
% A 74/,’) ® Planned dam
e - ',’;,} Installed megawatts (MW)
2= - o 0.1-<1
o 1-<10 MW

10-50 MW
50-100 MW
>100 MW

- Rivers
- State boundaries “Q"
o

1,000

HOME » ELECTRICAS

Bruselas dispuesta a estudiar la financiacion del
cable eléctrico que una Italia y Tunez

Redaccién 25/06/15

EXPLOTACION AFRICA

Alemania, el Congo y el nuevo imperialismo
energético europeo

El interés de Berlin por producir hidrégeno verde en la Repiiblica Democritica del Congo genera controversia. Desde el
pais africano se critica que el provecto no beneficiard a la poblacion local.
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Ejemplo de sitios para energia solar
(CSp, PV)

Ejemplo de sitios para energia edlica

Potencial solar

. Ejemplo de vias de transmisién al
mercado local y europeo

En 2050: Desarrollo de
la supergrid EU-MENA

mEmnag,
-
-

www.dii-eumena.com

Iraq Iran
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5. Closing remarks
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t. CLOSING REMARKS
THE NEED FOR A RENEWABLE REGIME

Based on renewable flows:
* Intermittent
* Resources geographically distributes o — O
* Low Energy density , ,'
* Lower EROEI @
* Highly modular O

Distributed system: ®

* Bidirectional system

* Distributed power in territory

* Role change of the consumer: O O
* Produces

* Manages
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5. CLOSING REMARKS
HOW TO BUILD IT? ENERGY POLICY FOR A NEW PARADIGMA

It requires a bottom-up approach

Some steps:

1. Quantify demands and management capabilities

How can we act on the demand curve?

2. Assess the renewable potential of territories and créate
tools for its development.

3. Complement it with interconnections and other
centralized services
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Universidad Euskal Herriko
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ATTENTION!
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