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Innovacones
teconlégicas

Historia en innovacion

* 1900 Paul Lacour

* 1970°s Crisis petrolera

* 1978 Incentivos de gobierno para
innovacion

* 1979 “"Danish concept”

aerogenerador
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Denmark's first electricity-producing wind turbine
was built at Askov University College in 1891 with a
rotor diameter of 11.6 meters. It is the inventor, Poul
la Cour, who peeks out from the engine house under
the mill. The other people are the craftsmen who
built the wind turbine. (lllustration: Poul la Cour

Museet)
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* 1979 Generador eolico (Tvind).

* 1991-2017 Primer granja eolica
costa-fuera (Vindeby).

* 2002 Primer programa

postgrado energia edlica. DTU

Tvindkraft wind turbine near Ulfborg Denmark x
in northwestern Jutland. The 60-meter

diameter wind turbine has operated since

1979. At the time of its installation it was the

I wind turbi n the world. Th
po n on the tructi f th bi
the base of the concrete tow
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Historia en innovacion
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Integration of Wind Energy in Power Systems A summary of Danish experiences (Danish Energy Agency)




Innovacones
teconlégicas

Intermitencia, sequridad energética

«Flexibilidad energetica

e Dos zonas distintas en
Dinamarca para
interconectividad

» Ventajas por zona, Hidraulica
de Noruega y de Suecia.
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Exchange capacity
NO”&’S% UK — In operation
1400 MW —— Decided/under construction

Norwa ===
S I y — Investigation

'Sweden
NorNed !
700 MW Skagerrak

1,700 MW

NordLink
1,400 MW
2020
Konti-Skan
Import 680 MW
Eksport 740 MW

-
DK2-Sweden

Import 1,300 MW

Eksport 1,700 MW

/
Great Bve\rlh
DK1-UK 600 M
Viking Link — Bornholm

1,400 MW
2022

c \ 60 MW

DK1-Germany

4| Import. 1,500 MW + \
Eksport 1,640 MW

......... B Kriegers Flak
Import 2,500 MW 400 MW
Eksport 2,500 MW 2019

COBRAcable T
/
700 MW KONTEK
2020 600 MW
} DK1-Germany (West)
lhe Netherlands 500-1,000 MW i
2023 | Germany

SECURITY OF ELECTRICITY SUPPLY IN DENMARK — Danish energy agency
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The importance of wind energy is growing

MW %
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Electricity from wind turbines will become more prominent in the coming years. At the beginning of 2020, wind energy generation is expected to
cover 53% of Danish electricity consumption, reaching 60% at the end of 2021.

OFWTs Typical Configuration (Global Wind energy Report 2017)
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* 1978-2000 Individuos y
cooperativas

* 2000 liberalizacion de proyectos
edlica mayor escala

* 2009 esquemas paraincluirala

sociedad

Hvidovre granja eélica cooperativo

10
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Installed capacity of citizen wind in relation to

1977
1979

total accummulated installed capacity
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The past, present and uncertain future of community energy in Denmark: Critically reviewing and conceptualizing citizen ownership
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* Sentido pertenencia
* Impacto visual

* Impacto sombra

* Impacto auditivo

* Proteccion de fauna N

Turbina Enercon

Obervaciones de radar de parvadas marinas Nysted.- DTU Wind 12
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Estrategia de gobierno (objetivos) e Energia Eolica
2014 2019
* 39% produccion eléctrica « Acuerdo entre partidos
Enegria edlica politicos para reducir
« 60% produccion eléctrica emiciones de CO2 al 70% entre
esperado para el 2021 1990 Y 2030.
« Dinamarca pretende estar libre « Neutralizar emisiones de CO2
de combustibles derivados de al 2050.

fosiles para 2050

Profile of Danish wind Industry — Energy Hub Ministro de Medio Ambiente
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DTU Technical University

oty
>—a of Denmark

T

* 1829 DTU (H.C. @rsted)
* 1958 Ris@ (N. Bohr)

N Vendsyssel
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Empresas e
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Rise DTU Laboratorio Nacional de Energia Sustentable

DTU Wind

DTU Wind
» 3 Campos de pruebas 12 stands.

e 2016 Atlas edlico mexicano

14
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Empresas e
Instituciones

Do Orsted

* 1972 Danish Naturgas

* 1991 Primer campo costa-fuera

* 2008 Cambio fosiles a renovables
« 2017 Vende su parte petroleo

* 2018 Ingresa mercado americano

50.1% Estado y resto Capital privado

Percent %

100

20

2006 2008 2010

Renewable energy @ Fossil-based energy

Orsted .com

2012

90
80
70
60
50
40
30

2014

2016
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Our target is
99% green energy

generation by 2025

2018 2019 2025
target

15




Empresas de Enegia Edlica Europa
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power for good

windeurope.org

Empresas e
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Instalaciones costa-fuera aguas someras y profundas

PROJECTIONS FOR OFFSHORE WIND DEVELOPMENT GLOBALLY OUT TO 2030

B0 — And retadled cpacy (MW) B cenecinee Curmulathe rstalied canacty (GW) — 150
|- Floating
e Sezbadefined cumul ve
s Flostingcumdative

10,0¢0 10

5000 — — 30

L - .
2007 208 0% 2020 20 2022 023 2024 2025 2026 20e! 2028 2029 2030

Source BVG Asscoates
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de Energia Edlica

Blades — &

F

Nacelle ’ o —

Floating
Fundation
Suspension
R Ropes
Mooring -
Lines

Equinor - Hywind

Stiestal Offshore Technologies - Tetraspar
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Almacenamiento de Energia de Energia Edlica

North Sea
Exisiting
offshore Norway
« windfarms

1 2

Proposed large wind ——— Power hub, on the island,

farms way out at sea distributes the electricity to

will connect to an surrounding North Sea countries

artificial island

| .
e L/ e
UK ¢ —Q: Denmark
L I .
Dogger Bank
:
Germany
Netherlands
* Dogger Bank
14 "

* Hasta30GW Edlico
° Belgium

Posible inicio operacion 2027
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Referencias interesantes o exe

Electricity Map

Global Wind Atlas https://iglobalwindatlas.info
Stiesdal Offshore Technologies

More Consulting Group

Who owns an energy transition? Strategic action fields and community ~ N/A

wind energy in Denmark — Energy Research and social science

DTU Wind

SECURITY OF ELECTRICITY SUPPLY IN DENMARK — Danish energy
agency

Profile of Danish wind Industry — Energy Hub

Ministerio de Medio Ambiente

20
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Red eléctrica
Marco gubernamental
Aceptacion social

Modelos de inversion diversos

Jorge Horacio Ramirez Basurto
jhramirezb@gmail.com
LinkedIn: jorgeramirezbasurto
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Extra - Electricity map

< .m East Denmark (Denmark) «
July 13,2020 10:41 AM
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Extra - Electricity map

GLOBAL WIND AT Search Locations Home About ~ Download ~ Contact Help ?
GLOBAL SOLAR ATLAS | ENERGYDATA.INFO -

343
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