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Installation of alifton a
wind turbine on the Harfleur
enterprise zone.
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426 TWh

The estimated electricity production from
wind power in the EU of 28 in 2019
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Astudy carried out by EurObserv’ER.  EurObservER

201 was a good year for the global wind market, which expanded

in its three main zones, namely China, the United States and
Europe. Given that the UK was still a Member State in 2019, the European
Union’s additional capacity was upwards of 12 GW compared to just below
11GWin 2018. The European Union of 27 (minus the UK) added about 10 GW of
capacity in 2019, taking its installed base to 167.6 GW, compared to just over
8.7GW in 2018.
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Cumulative wind power capacity installed Wind power capacity installed
in the EU of 28 at the end of 2019 inthe EU of 28 during 2019
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NEWS FROM AROUND
THE MAIN MARKETS

Globalinstalled wind capacity grew signi-
ficantly in 2019. The analysts forecast
58-71 GW of new capacity, compared to
51.3 GW in 2018 (according to the GWEC).
If these figures are confirmed, they could
amount to the highest wind energy total
ever commissioned in a single year. Most
of this sharp increase can be ascribed to
positive growth in China, North America
and Europe as well as remarkable
worldwide growth in the offshore wind
segment.

WIND ENERGY
TAKES OFF IN CHINA

According to the China Electricity Council,
the country installed 25 740 MW of wind
capacity in 2019 as against 21270 MW in
2018.This 21% growth took China’s instal-
led capacity to 210 050 MW by the end of
2019 (184 270 MW at the end of 2018). The
same source claims that wind energy out-
put exceeded 400 TWh in 2019, 405.7 TWh
to be precise (365.8 TWh in 2018). The
Chinese wind sector’s watershed was its
government’s May 2019 announcement
that from the start of 2021, onshore wind
electricity Feed-in Tariffs could nolonger
exceed those of electricity produced in
coal-fired plants. The government views
that the Chinese wind energy sector is
now mature enough to cope without
incentives. The National Development
and Reform Commission (NDRC) indica-
ted that the tariffs paid to onshore wind
power projects will fall to 0.29 yuan (€
0.038) per kWh in 2020, while network
price parity with electricity generated
using coal will apply to all new projects
from 1 January 2021 onwards. Thus,
Beijing confirms last year’s renewable
energy support policy shift towards pha-
sing out subsidies to the sector. In May
2019, the NDRC also published an initial
list of approved subsidy-free projects for
a capacity of 20.8 GW including 168 solar
sites for a capacity of 14.78 GW and 56
onshore wind projects for a capacity of
5.71 GW. Another reason for this policy
toaccelerate network parity was to clear
the huge backlog of subsidy payments
for existing projects. Analysts Wood
Mackenzie Power and Renewables reckon

that this decision should encourage deve-
lopers to install as many wind turbine
sites as possible during 2020, with expec-
ted additional capacity put at about
28 GW. The analysts expect the market
to contract by about 23% in 2021 when
the new “subsidy-free” policy comes into
force. Furthermore, the Wood Mackenzie
analysts cast doubt on the developers’
capacity to achieve parity with coal by
the deadline and forecast that they are
unlikely to do so before 2023. This will
incur serious financial consequences for
projectdevelopersin China. Furthermore,
while onshore wind power is already on
the rails, China is increasingly engaged
in the offshore wind segment. China
Three Gorges (CTG) has started construc-
ting TWo super projects which will be
fully operational in 2021. The Yangjiang
ShapaWind Farm (1300 MW), off the coast
of Yangjiang City in Guangdong province
and theJiangsu Rudong project (800 MW),
off the coast of Rudong city in Jiangsu
province. CTG points out that phase 1 of
the Yangjiang Shapa project (300 MW) is
already up and running and that it deli-
vered its firstkWhin November 2019. The
Global Offshore Wind Report 2019 of the
World Forum Offshore Wind (WFO) claims
that China, with 3.7 GW under construc-
tion atthe start of 2020, is well on the way
to becoming the global offshore market
leader.

THE UNITED STATES PASSES
THE 100-GW MARK

Windisonawinning streakin the United
States. AWEA (American Wind Energy
Association) dataindicates that last year
the US installed 9 143 MW of wind capa-
city (7 588 MW in 2018), which amounts
to 20.5% growth. It takes US capacity to
dateto 105583 MW, making 2019 the third
best year for annual installations (the
record was set in 2012 with 13 341 MW
installed). Both short-and medium-term
growth prospects remain positive. At the
end of 2019 there were 22 115 MW of pro-
jectsunder construction, and 22 038 MW
of projects at the advanced development
phase (including 7 483 MW of offshore).
The capacity of these ongoing projects
is 26% higher than last year. Another
emerging trend is capacity build-up
through Power Purchase Agreements
(PPAs). These contracts are entered into
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by producers and major electricity consu-
mers, enabling the former to guarantee
the profitability of their power plants by
ensuring that the outputis sold at a pre-
determined price.

According to AWEA, project developers
claim to have clinched almost 8 726 MW
in power purchase agreements in 2019,
2077 MW of which was announced during
the last quarter of the year. It should be
pointed out that the wind production
tax credit (PTC) was due to be completely
phased outatthe end of 2019, but thanks
toalatechangetothetaxlaw,ithasbeen
extended through to the end of 2020.As a
result, wind projects whose construction
started in 2019 are eligible for 40% tax
credit and those that start construction
in 2020 will be eligible for a 60% tax cre-
dit. In detail, the PTC awards a tax credit
of 2.5 cents (USS 0.25) (2019 projects) for
each kWh of electricity sold for a 10-year
period after the wind farm’s commissio-
ning date.

AN ADDITIONAL 12 GW
IF NOT MORE IN THE EU OF 28

The EurObserv’ER indicators are based
on the data collected from ministries,
statistics offices, national energy agen-
cies or grid managers. In the absence
of other information sources, they are
supplemented using data produced by
the national wind energy associations
or syndicates (see the list of sources at
the end of this barometer). This method
differs from that of WindEurope, the
European sector’s association, thus,
theirindicators may differ slightly from
ours. According to our barometer, the
newly-installed capacity figure for the
EU in 2019 (which at the time still had 28
Member States) was about12238.3 MW. If
we subtract the year’s decommissioned
wind turbine capacity (208 MW accor-
ding to EurObserv’ER), the net addition
was 12 030.3 MW in 2019 (10 906.5 MW
in 2018), taking the European Union’s
wind turbine base to 191 509.3 MW. The
figure for 2019 has not been finalized and
should improve when the UK’s 4th quar-
ter installation data is published. The
main explanation for this upswing is the
revival of the Spanish market which grew
by 2 148 MW according to RED Eléctrica
(compared to 463 MW in 2018). Momentum
is alsovery positive in Sweden (1684 MW

Tabl.n°1

Wind power capacity installed* in the European Union at the end of 2019 (MW)

of which |

Cumulative

of which |

capacity 2018 Offshore capacity 2019 Offshore 2019 Offshore
Germany 58 843.0 6396.0 60 840.0 7 507.0 2074.0 1111.0
Spain 23 594.0 5.0 25 742.0 5.0 2148.0 0.0
United Kingdom 21770.4 8216.5 23931.0 9785.0 2177.6 1568.5
France 15133.0 2.0 16 494.0 2.0 1361.0
Italy 10 230.2 10512.0 281.8
Sweden 7300.0 203.0 8984.0 192.5 1684.0
Denmark 6116.1 1700.8 6112.1 1700.8 28.0
Poland 5766.1 5917 150.9
Portugal 5172.4 0.0 5242.1 8.4 69.7 8.4
Netherlands 4393.0 957.0 4463.0 957.0 120.0
Ireland 3676.1 25.2 4127.1 25.2 451.0
Belgium 3260.7 11859 3826.0 1548.0 565.3 362.1
Greece 28775 3607.4 729.9
Austria 3132.7 3159.0 58.3
Romania 3032.3 3032.3 0.0
Finland 2041.0 72.7 2284.0 72.7 243.0
Bulgaria 698.9 698.9 0.0
Croatia 586.3 646.2 59.9
Lithuania 533.0 534.0 1.0
Czechia 316.2 337.0 20.8
Hungary 329.0 329.0 0.0
Estonia 310.0 320.0 10.0
Cyprus 157.7 157.7 0.0
Luxembourg 1229 127.0 4.1
Latvia 78.2 78.2 0.0
Slovenia 5.2 5.2 0.0
Slovakia 3.0 3.0 0.0
Malta 0.1 0.0

Total EU 28

179 479.0
157 708.6

Total EU 27

0.1

10 547.6 167 578.3 12 018.6 10060.6 1481.5

191 509.3 21 803.6 12 238.3 3 050.0

*Cumulative capacity in each country reflects decommissioning in 2019: Germany (77 MW), Netherlands (50 MW), Denmark (32 MW), Austria (32 MW) and United

Kingdom (17 MW). Sources: EurObserv’ER 2020

of additional capacity, compared to
689 MW in 2018), as well as Greece
(729.9 MW added compared to 253.5 MW)
and Finland (243 MW added, compared to
0 MW in 2018). The main negative factor
was onshore wind energy in Germany
which for the first time since 2008 fell
below the GW threshold in 2019 (963 MW),
resultinginalowerlevel of onshore wind
turbineinstallation than the offshore seg-
ment (1111 MW) and leading to 2074 MW
of newly-installed capacity. The annual

connected capacity figure for France fell
for the second year runningamounting to
1361 MW in 2019 (1 788 MW in 2017 and
1583 MW in 2018). The additional capaci-
tiesinItaly and the Netherlands fell back
sharply, Denmark’s efforts were effecti-
vely negative because newly-installed
onshore capacity (28 MW) was lower
than decommissioned capacity (32 MW).
Denmark’s official statistics do not faith-
fully reflect the wind energy sector’s real
activity. This is because, while the Horns

Rev 3 offshore Wind Farm (406.7 MW)
came on stream in 2019, it will not be
officially included in the statistics until
2020.Again, from a statistical perspective,
the European Union is losing a key wind
energy player with the UK’s departure,
particularly in the offshore wind energy
segment. To clarify this, table 1 presents
the situation of the new European Union
of 27. It puts newly-installed capacity at
about 10 GW (10 060.6 MW) in 2019 with
167 578.3 MW of capacity to date.
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OFFSHORE... MORE THAN
3 GW CONNECTED IN 2019

Preliminary figures for newly connected
capacity suggest an increase of at least
3050 MW (2971.4 MW of new capacity in
2018). This figure will rise when the UK’s
DBEIS (Department for Business, Energy
& Industrial Strategy) releases its offi-
cial data for the fourth quarter. In the
meantime, the “Offshore Wind in Europe,
Key trends and statistics 2019” report
published by WindEurope, claims that 1
764 MW of new capacity was connectedin

GE Renewable Energy’s Haliade-X
(22 MW) offshore wind turbine

" being tested in the Port of
Rotterdam (Netherlands).

2019.This estimate tallies with the DBEIS
figure of 1 565.8 MW for the first three
quarters of the year. The WindEurope
estimate includes the full connection of
the Beatrice 2 Wind Farm, the full connec-
tion of the Hornsea One Wind Farm which
took three years to construct and is the
world’s biggest offshore wind farm (1
218 MW) and the partial commissioning
of East Anglia Offshore Wind 1. Note that
in 2019, the Blyth Phase 1 demonstrator,
comprising TWo 2-MW turbines, was
the first wind farm to be decommissio-
ned after 19 years in service. Germany
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officially brought 1 111 MW online by
commissioning three new wind farms:
Merkur Offshore (252 MW), Deutsche
Bucht (260.4 MW) and EnBW Hohe See
(497 MW). The latter is the country’s big-
gest offshore wind farm. Belgium fully
connected Norther (369.6 MW), compri-
sing forty-four 8.4-MW turbines (Vestas
V164-8.4 MW turbine). The wind farm is
expected to produce 1.4 TWh (which
corresponds to an annual load factor
of 43.1%) equivalent to the average
consumption of 400 000 households.
Portugal,viathe Directorate General for
Energy and Geology, officially accounted
for the first of three floating turbines
(all of the V164-8.4 MW type) which will
make up the Windfloat Atlantic Phase 1
platform.As mentioned above, Denmark
inaugurated the Horns Rev 3 Wind Farm
with total capacity of 407 MW. The
Netherlands has not officially added
any capacity butis currently working on
constructing the Borssele Wind Farm,
whose phases 3&4 are scheduled for
2021 (i.e. seventy-seven V164.5-9.5 MW
turbines). Furthermore, the country
has been testing the first GE Haliade-X
12 MW prototype on land in the Port
of Rotterdam since November 2019.
Construction of 4 other wind farms was
underway in 2019 - the EnBW Albatros (16
Siemens Gamesa SWT-7.0-154 turbines) by
Germany and the 3 Belgian wind farms of
Northern Wind 2 (23 Vestas V164-9.5 MW
turbines), Mermaid (28 Siemens Gamesa
SG 8.4 MW-167 DD turbines), and Seastar
(30 Siemens Gamesa 8.4 MW-176 DD tur-
bines). Another major trend identified
by WindEurope in its latest report is
the significant increase in the average
capacity of offshore wind turbines. They
have increased by 16% per annum since
2014.1n 2019, the average size of installed
turbines was 7.8 MW, namely 1 MW more
than in 2018. The most powerful grid-
connected wind turbine was the V164-
8.4 MW in 2019.

WIND ENERGY OUTPUTIN
THE EU OF 28 STANDS AT 426 TWH

In 2019, electricity generation from wind
turbines generally enjoyed more favou-
rable wind conditions thanin 2018, espe-
cially in the North Sea, Germany and
France. This contrasts with the UK that
had poor wind conditions especially in

the last quarter, which were offset by
the thrust of its offshore wind segment
of new-generation wind turbines with
their higher load factors. According to
EurObserv’ER, potential wind energy
should amount to 426 TWh, which
equates to double-digit (12.9%) growth
over the previous year or a 48.5-TWh
increase. Offshore wind energy growth
was even more sustained (20.5% more
than in 2018), increasing (by 12 TWh)

Tabl.n° 2

from 58.6 TWh in 2018 to 70.6 TWh in
2019. Offshore wind thus accounted
for 16.6% of 2019’s wind energy output
in 2019 as opposed to 15.5% in 2018.
The three countries that contributed
most to the increase in production are
Germany with an additional 16 TWh (for
atotal of 126 TWhin 2019, 14.6% growth),
the UK (by adding 6.6 TWh, for a total
of 63.5 TWh, 11.5% growth) and France
(which added 5.5 TWh, totalling 27.8 TWh,

19.2% growth). Sweden (which added
3.3 TWh, 19.7% growth) and Denmark
(which added 2.2 TWh, 17.2% growth)
also made significant gains in output.
Belgium’s wind power production stands
out because most of it is generated by
its offshore facilities (57.2% in 2019). The
UK’s offshore wind facilities produce
almost half of the country’s wind power
output (48.3%in 2019).

According to EurObserv’ER, the mean

Electricity production from wind power in European Union in 2018 and 2019 (TWh)

2018 Of which Offshore

2019 Of which Offshore

Germany 109.951 19.467 126.000 24.700
United Kingdom 56.904 26.687 63.468 30.646
Spain 50.896 54.212

France 28.599 34.100

Italy 17.716 20.200

Sweden 16.623 0.550 19.902 0.600
Denmark 13.902 4.630 16.149 6.198
Poland 12.799 15.000

Portugal 12.617 13.732

Netherlands 10.564 3.630 11.458 3.573
Ireland 8.684 n.a. 9.354 n.a.
Belgium 7.465 3.411 8.119 4.645
Greece 6.300 7.279

Austria 6.030 7.269

Romania 6.322 6.745

Finland 5.839 0.238 5.987 0.240
Croatia 1.335 1.460

Lithuania 1.144 1.453

Bulgaria 1.318 1.400

Estonia 0.636 0.730

Hungary 0.607 0.700

Czechia 0.609 0.609

Luxembourg 0.255 0.257

Cyprus 0.221 0.238

Latvia 0.122 0.150

Slovenia 0.006 0.006

Slovakia 0.006 0.006

Malta 0.000 0.000

Total EU 28 377.470 58.613 425.984 70.602
Total EU 27

Source : EurObserv’ER 2020.

320566 | 31926 | 362516 39.956
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load factor of the European wind tur-
bine base was about 24.6% for onshore
facilities and 39.7% for offshore facili-
ties (taking the combined capacity of
the base at the end of 2018 rounded up
by half of the additional capacity instal-
led during 2019 as the reference point).
This performance is representative of
the entire European Union base, inclu-
ding the oldest wind farms. According to
WindEurope, the load factors of the new
turbines, that have much longer blades,
capable of generating electricity at much
lower wind speeds, are very much higher.
Foronshore wind energy they range from
30 to 35%, and as for the new offshore
projects, they can be up to 55%, based
on the production readings made by the
energynumbers site®.

NEWS FROM AROUND THE MAIN
EUROPEAN MARKETS

Revival of the Spanish market
Spain posted excellent end-of-year
results for new wind capacity and elec-
tricity output. Data released by Red
Eléctrica de Espafia (REE) shows that
wind capacity rose by 2 148 MW from
23594 MW in 2018 to 25 742 MW in 2019.
This takes Spain to second placein the
European Union rankings for installed
turbine capacity, behind the UK but
ahead of Germany, and can be explained
by the Spanish government’s new ten-
dering policy. It organized TWo conse-
cutive renewable energy tenders (for
wind and solar) in 2017 (in May and June)
for 3000 MW each. Spain’s wind energy
sector is eager to see the final version
of the country’s National Energy and
Climate Plan which will be approved by
the European Commission very shortly.
It will set new wind energy targets for
2030, and also the forthcoming law on
climate change and energy transition
that will establish the legal framework
for achieving the plan’s targets for
the next decade. The Spanish govern-
ment’s draft energy climate plan sets a
42% renewable energy share target of
final energy consumption by 2030. The
new capacity target proposed for wind
energy hasrisen to 50258 MW.

Germany’s onshore wind energy
market is faltering
In 2019, wind energy became the biggest

energy source in the German electricity
system by generating 126 TWh (110 TWh
in2018). Insodoing, itrelegated lignite to
second place (114 TWhin 2019,145.6 TWh
in 2018). However, the wind sector’s cur-
rent development context is causing its
players concern as the newly-installed
onshore wind capacity figure has plum-
meted. The German sector is suffering its
worst growth for TWo decades.
Newly-installed onshore wind turbine
capacity dropped below the one-GW
threshold to 963 MW in 2019, according to
datareleasedin February by the German
Energy Agency, Dena, (that coordinates
the AGEEstat Working Group on Energy
Statistics). If the decommissioned capa-
city is deducted (77 MW), net onshore
capacity increased only by 886 MW
(compared to 2 273 MW in 2018) taking
the country’s total onshore wind tur-
bine capacity to 53333 MW.The commis-
sioning of the three offshore wind farms,
mentioned above, took Germany’s ove-
rall additional capacity to about 2 GW
(1997 MW), and combined capacity to
date to 60 840 MW (including 7 507 MW
offshore). The German Wind Energy
Association (BWE), partly ascribes the
sharp drop in the number of onshore
connections to the new regulatory requi-
rements applicableto tenders, primarily
the introduction of a minimum distance
of 1000 meters for wind turbine siting
from a residential district. These new
constraints have a particularly strong
impact, because many wind energy pro-
jectsareled by medium-sized developers
via “citizens’ projects”. The toughening
of regulatory requirements has directly
increased procedural delays. While a
few years ago, operating licences could
be granted within 10 months, nowa-
days the process takes more than TWo
years. According to the BWE, there are
more than 11 GW of projects awaiting
authorisation. The other major curb is
the rising number of legal actions taken
by residents or environmental associa-
tionsopposed totheinstallation of wind
turbines.

Amendments to the renewable energy
law were expected in 2019 to find solu-
tions to the market slump, but at the end
of the day, the decisions were only made
in March 2020. Nonetheless, the situa-
tionis critical because the Government
plans to raise the country’s renewable
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electricity share to 65% by 2030. The last
tender for onshore wind energy (for a
volume of 500 MW) in 2019 was oversubs-
cribed for the first time since August 2018
(509 MW retained of the 685 MW of bids
submitted), finishing a run of 6 conse-
cutive auctions that did not attract the
allocated volumes. The average remune-
ration for the 56 projects retained was
6.11euro cents per kWh. The outcome of
thelastauctionin February 2020, was not
so positive. Just 523 MW of the allocated
volume of 900 MW was retained (average
price of 6.18 euro cents per kWh).

The French market dwindles

According to the data published in
the Panorama of renewable electri-
city, a publication produced jointly by
industry players such as RTE, Enedis and
the Renewable Energy Syndicate (SER),
newly-connected capacity, after peaking
in 2017 with 1 788 MW, dropped for the
second year in arow (1584 MW added
in 2018 and 1 361 MW added in 2019).
Thus, the turbine base grew by just 9%
between 2018 and 2019 to 16 494 MW.
As for output, the wind energy sector
setanew record in 2019 putat 34.1 TWh
(compared to 28.6 TWh of outputin 2018,
according to Eurostat). This growth can
be ascribed to therising load factor (put
at 24.7% in 2019) and by the increase in
installed capacity. There were three auc-
tion rounds for onshore wind energy in
2019 (which were the third, fourth and
fifth rounds since auctioning began),
resulting in 21 projects for 516 MW for
the 3rd round (average weighted price
of €63 per MWh), 20 projects for 576 MW
for the fourth (average weighted price
of €66.5 per MWh). The 5th round closed
on 3 January with 630 MW of capacity
auctioned and a 6th round (from 1 June
to 1 July 2020) will be for 752 MW of
capacity. French offshore wind energy
ambitions are now clearer. The third off-
shore wind auction round launched in
December 2016, closed on 14 June 2019.
It covers a wind farm off Dunkirk with
600 MW capacity, which should generate
2.3TWhof electricity perannum starting
in 2026. The successful bid came from
the “Eoliennes en mer de Dunkerque”
(EMD) consortium of EDF Renouvelables
France SAS, Innogy SE and Blauracke
GmbH, at an undisclosed strike price
mooted at less than € so per MWh. The

Conquering shallow waters

Europe has always been one step ahead in offshore wind power. This can also be claimed for the floating wind power
segment. According to WindEurope’s latest tally, Europe already has a base of almost 45 MW, including Scotland’s
Hywind Wind Farm (30 MW), the first (8.4 MW) of the three floating platforms that will make up Portugal’s Windfloat
Atlantic Phase 1 wind farm, Norway’s prototype Hywind demo (2.3 MW), the Floatgen project off Croisic, France

(2 MW), and Scotland’s Kincardine pilot project (2 MW). This capacity should rise significantly within the next three
years with the installation of the first “pre-commercial” projects, with capacities ranging from 24 to 88 MW. Four are
expected for France, Eolmed (24 MW) in 2021-2022, Provence Grand large (28.5 MW) in 2021, EFGL (30 MW) in 2022, and
the floating wind turbines of Groix (28.5 MW) in 2020. Another is planned for Scotland, Kincardine (50 MW) in 2021,
another for Norway in 2022, Hywind Tampen (88 MW), and the two other floating wind platforms of the WindFloat
Atlantic Phase 1 project (i.e. 25 MW in total- in Portugal in 2020). These floating projects will be equipped with the
latest-generation turbines identical to those of anchored offshore wind turbines, namely featuring unit capacities
of 6.2 MW (6.2 M152 by Senvion), 8 MW (SG 8.0-167 DD, by Siemens Gamesa), 8.4 MW (V164-8.4 MW by MHI Vestas),

9.5 MW (V164-9.5 MW by MHI Vestas) and 10 MW (V164-10 MW by MHI Vestas). Currently France, which has long
Atlantic and Mediterranean coastlines, is the most enterprising country. Under the terms of its National Energy and
Climate Plan, which was submitted for consultation in January 2020, it intends to hold a first auction for 250 MW in
2021 and TWo auctions for 250 MW each in 2022, with respective target prices of € 120 per MWh and € 110 per MWh.
The results of these tenders will determine the terms of the next rounds in 2024.

Saint Nazaire wind farm, whose capacity
is 500 MW, secured its funding in August
2019 and has embarked on its construc-
tion. It is France’s first offshore wind
farm site to materialize. It should be gra-
dually commissioned in phases by 2022.
Consultations have also opened for the
implementation of upcoming auctions
for the Normandy offshore region. They
willbe held onanauction for1000 MW to
belaunched in the next few months and
possibly other projects to be allocated
from 2023 onwards. The debate, which
started on 15 November 2019, will conti-
nue through to May 2020.
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THE WIND TURBINE INDUSTRY
REDEFINES THE BOUNDARIES

THE DOUBLE-DIGIT
CAPACITY MACHINE ERA

While onshore wind energy will carry
on playingarole primarily in landlocked
countries, it is becoming clearer that
offshore wind will become the flagship
market. Its technology opens up the
broadest horizons for the sectoras itis
unfettered by turbine size and capacity,
offering huge improvements in load fac-
tors and even production. In 2019, the

WindFloat Atlantic floating wind
turbine that went on-grid on 31
December last year, 20 kilometres
off the coast of Viana do Castelo,
Portugal.

1.energynumbers.info/category/offshore-wind
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MHI Vestas V164-8.4 MW was the highest-
capacity wind turbine installed offshore,
on the Belgian Norther and German
Deutsche Bucht sites. Since 2019, it has
also been the highest-capacity floating
turbineinstalled on Portugal’s Windfloat
Atlantic Phase 1 site. In 2020, this record
will be broken when MHI Vestas 164-
9.5 MW wind turbines are installed on
the Belgian Northwester 2 (219 MW) and
Dutch Borssele 3&4 (731.5 MW) sites.
The offshore segment has also entered
the double-digit capacity wind turbine
era, that redefines its load factor boun-
daries. Today’s highest-capacity wind
turbine is currently being tested in the
Port of Rotterdam. Itis General Electric’s
Haliade - X with 12 MW of capacity. It is
260 metres high (the Eiffel Tower is 324
metres high) and is equipped with a
220-metre rotor. General Electric says
its load factor will be 63%. Thus, each
turbine will be able to generate electri-
city for 16 ooo households, equating to
gross annual output of 67 GWh in typical
German North Sea site conditions. This
turbine has already been specified by the
offshore wind developer, Orsted, for its
US sites of Skipjack (Maryland) (120 MW)
planned to go on stream in 2022 and
the Ocean Wind (1100 MW) project off
the New Jersey coast planned to go on
streamin 2024.

GE’s competitors have been very quick
torespond. Siemens Gamesa Renewable
Energy (SGRE) unveiled its first prototype
nacelle for its latest model, the SG 193-
10 MW in November 2019. Commercial
rolloutis scheduled for 2022-2023, when
they will be installed on the Hollandse
Kust Zuid projects. Early in March 2020,
Orsted also opted for the new Siemens
Gamesa SG 11.0-200 DD turbine (11 MW
for a 200-metre rotor) for its German
wind farms of Borkum Riffgrund 3
(900 MW), scheduled to go on stream in
2024 and Gode Wind 3 (242 MW) schedule
tostart operating in 2025. In November
2019, MHI Vestas announced that it had
clinched the contract for the floating
wind turbine farm in the Gulf of Lion
(EFGL) in the Mediterranean Sea, led by
the Engie, EDPR, CDC, Eiffage, Principle
Power consortium. This 30-MW pilot pro-
ject could thus become the world’s first
floating wind farm to be equipped with
10-MW wind turbines when it is instal-
led in 2022, as it will use the V164-10 MW

turbines. Turbine and generator desi-
gners are already working on the next
generation of wind turbines with unit
capacities that could be set to double.
GreenSpur Wind Limited, for example, is
currently fine-tuning the ORE Catapult -
anew generation of generators of rare
earth-free magnetsinits test centre for
wind turbines with a unit capacity of
20 MW. According to GreenSpur, these tur-
bines could be ready “within three years”.

THE SUPER PROJECT ERA

Every month sees new industrial and
government announcements of the
implementation of offshore wind super
projects (at the scale of a Gigawatt).
Likewise, the main countries involved
in offshore wind are already working
on identifying sites for the 2030s. These
new targets can be explained by the very
sharp price drops of the latest auctions
and tenders. The results of the auctions
announced in 2019, for wind farms that
will be commissioned between 2023 and
2026 confirm this trend. In the UK, the
offshore wind projects selected in the
third allocation round for Contracts for
Difference (CfD) posted strike prices that
were 30% lower than those of the second
auction that was heldin 2017. Six projects
were selectedinall for 5466 MW of com-
bined capacity with strike prices ranging
from £39.65 to £ 41.61 per MWh (about
€ 48 per MWh), expressed in 2010 prices.
The BEIS also reports that for the first
time, renewable electricity prices will fall
below market prices, which means consu-
mers will save on their electricity bills.
BEIS lists the six selected projects as
Doggerbank Creyke Beck APhase 1 for1
200 MW, Doggerbank Creyke Beck B Phase
1 for 1200 MW, Doggerbank Teeside A
Phase 1 for 1 200 MW, Forthwind for
12 MW, Seagreen Phase 1 for 454 MW and
Phase1of Sophiafor1400 MW.These pro-
jectswill goonstream between 2023 and
2025 and will supply 6.8 million British
households. It should be remembered
that in March 2019, the British govern-
ment set a target when it launched an
industrial plan through an agreement
with its wind energy industry, that a
third of British electricity should be pro-
duced by offshore wind energy by this
timeline, equating to 30 GW of capacity.
In the Netherlands, the Hollande Kust
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Zuid 3and 4 (760 MW) project, clinched by
Vattenfall in July 2019 scheduled to come
on stream in 2023 has been denied any
guaranteed Feed-in Tariff or subsidies
and will be paid at the market rate. Back
in 2018, during earlier German and Dutch
auctions, several wind farms successfully
bid at zero price (€ 0o per MWh). A case in
point is the Dutch project Hollandse
Kust Zuid (700 MW) which is due to be
commissioned in 2022. In Germany, the
OWP West (240 MW), Borkum Riffgrund
West 1(420 MW), Borkum Riffgrund West
2 (240 MW), EnBW He Dreiht (900 MW)
projects planned to come on stream in
2024 and 2025, also successfully bid at
€0 per MWh. We should point out that
certain, harder-to-access sites (deepwa-
tersites)and areas that so far have seen
little exploitation, still require higher
guaranteed minimum prices, and the
same applies to floating wind platforms
(seeinset).

These price drops have also prompted
some governments to raise their sights.
Germany, for example, whose offshore
wind targetis 15 GW in 2030, already plans
toraise this target to 20 GW as part of its
climate protection programme adopted
inOctober 2019. The BSH (Bundesamt fur
Seeschifffahrt), Germany’s offshore wind
planning authority, is already identifying
sites for after 2030, with plans (currently
under consultation) to develop 35 GW
of offshore wind energy projectsin the
North and Baltic Seas by 2035 and 40 GW
by 2040. The North Sea Wind Power Hub
project pitched for 2050 is even more
ambitious and aims to create artificial
islands in the middle of the North Sea,
north-west of the end of the Dogger
Bank. In March 2017, a consortium was
set up to study the feasibility of this
ambitious project by grid managers
TenneT Netherlands, TenneT Germany
and Energienet of Denmark, which were
joined by Gasuniein September 2017 and
the Port of Rotterdamin November 2017.
According to TenneT, wind potential in
the North Sea is put at between 70 and
150 GW in 2040 and more than 180 GW in
2045.

FOCUS ON OTHER USES
AND STORAGE

The Danish government plans to extend
its offshore wind potential by creating

Installed wind power capacity in the European Union at the end of 2019* (MW)
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artificial islands in order to increase
the capacity of its offshore wind sector
to 10 GW by 2030. Not only does it aim
to achieve 100% renewable electricity
but also develop technologies that will
enableittoconvertgreenelectricity into
hydrogen or hydrogen derivatives for
aviation, naval fleets and industry. The
Danish plan, announced in December
2019, provides for a 200-300 billion
Danish krone investment (27-40 billion
euros), that according to its Ministry of
Energy and Climate, will be primarily
funded by private investors. In ashow of
interestin non-electrical uses, the Shell
petroleum group, the Dutch gas supplier
Gasunie and the Port of Groningen revea-
led their plans for what could constitute
the world’s biggest green hydrogen
project in February 2020 - European
Hydrogen Valley - also known as NortH2.
A project feasibility study envisages the
construction of an offshore wind farm
in the North Sea with 3-4 GW capacity
devoted to producing hydrogen. The elec-
trolysers will be located at Eemshaven,
along the Netherlands’ northern coasts,
and potentially installed offshore. The
projectis also contemplating an exten-
sion to 10 GW by 2040. These ambitions
are driven by the Dutch Government’s
desire to introduce a carbon tax, to
cover the production of non-renewable
hydrogen that could be levied at up to
125 euros per MWh pertonne of Co2 from
2030 onwards. The NortH2 project could
save 1 billion euros by 2040 by producing
800000 tonnes of hydrogen.

Anotherinteresting development is the
growing desire for large-scale, long-term
electricity storage solutions. Siemens-
Gamesaisworking ondifferent methods,
primarily the technique known as ETES
(ElectricThermal Energy Storage). In June
2019 the German-Spanish company inau-
gurated its first demonstration project
at Hamburg-Altenwerder with 130 MWh
of storage capacity. The ETES technique
uses electricity surpluses by transfor-
ming them into heat (by producing hot
air,in asort of giant hairdryer) and sto-
ring the heat in volcanic rocks. The hot
airis blown into a thermally insulated
enclosure (with 1-metre thickinsulation)
to heat the contents - 1 000 tonnes of
crushed rocks - up to 600°C. This energy
can then be restored as electricity by a
steam turbine. The engineering company

TENNET

plans to construct from 2022 onwards
(commissioning schedules for 2025)
an initial pre-commercial facility with
1 GWh of storage capacity (this version
will require 10 000 tonnes of volcanic
rock), with 85 MW of loading capacity
and 30 MW of unloading capacity. The
company aims very soon to propose
commercial projects with aloading and
unloading capacity of 100 MW. It aims
to bring the storage system cost to 100
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euros per kWh. It also envisages other
advantages in its system such as the
possibility of converting traditional gas-
and coal-fired power plantsinto storage
units by using the turbines and steam
generators without modification, and
by filling their huge boilers with crushed
volcanic rocks or even the possibility of
using waste heat from energy-intensive
industries that operate 24/7 such as
steel-making.

300GW IN 2030,
OR EVEN MORE

After the end of this year, it will be
time to name the countries that have
invested sufficiently to achieve their
2020 renewable energy targets and the
final share allocated to wind energy. It
will not be letting the cat out of the bag
if we say that wind technology will have

made by far the highest contribution
to the increase in renewably-sourced
energy production over the past decade.
Between 2010 and 2019 for the EU of 28,
the figure is almost an additional 23.7
million tonnes oil equivalent (Mtoe) (an
additional 275.8 TWh, of non-normalized
output). At the scale of the European
Union of 27 this figure is more than
19.1 Mtoe (an additional 222.7 TWh, non-
normalized output).

Design for an artificial island hub
outin the North Sea, unveiled by
two European companies - TenneT
the German-Dutch group and
Energinet of Denmark. The island
will be equipped with solar panels
and surrounded by 7 000 wind
turbines and is due to accommodate
aharbour and alanding strip.

EurObserv’ER reckons that on the basis
of installed wind capacity across the
European Union of 28 (including the UK),
the final result should be just below the
shared target of the National Renewable
Energy Action Plans (NREAPs). The new
horizon defined for the next decade
(2021-2030) is now that of the National
Energy and Climate Plans (NECPs) that
collectively aim to achieve the renewable
energy target of a32%share of gross final
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Tabl.n° 4

Main European wind farm developpers and operators 2019

Wind capacity developped

Country | oroperated (in MW including

Annual turnover 2018 Employees

offshore) 2019® L) 2019
Iberdrola Spain 17 854 3834,3 n.a.
EDP Renewables Portugal 113629 1823,7 1553
EDF Energies Nouvelles France 9772 1981 3685
Enel Green Power Italy 89150 n.a. 4309
Acciona Energy Spain 7 929@ 1997 n.a.
Vattenfall Sweden 3281 1271 1000
Orsted Demark 7 800 9083® 6526
RWE Renewables Germany 8645W n.a. n.a.
WPD AG Germany 4417 n.a. 2200
WPD AG Germany 3588 n.a. n.a.

Large energy companies are well represented in this ranking because of their size and their ability to raise capital, but besides these type of players, there is a
large number of private developers specialized in renewable energy, with substantial portfolios. Some wind manufacturers also chosen to develop projects with

theirown machines.

1) Worldwide figure. 2) in the third quarter 2019. 3) Jgroup turnover. 4) EON and Innogy portfolio as of 32 August 2019. 5) Renewable portfolios including solar.

Source: EurObserv’ER 2020.

Graph.n°1

Comparison of the current trend against the NREAP (National Renewable Energy

Action Plans) roadmaps (in GW)
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energy consumption. These planshavea
wider aim than the NREAPs. Their goal is
to describe how the EU Member States
intend to fulfil their renewable energy
obligations, as well as their energy

efficiency and GHG emission reduction
obligations, the means employed for
interconnection, research and innova-
tion. During 2019, each Member State,
submitted its draft plan (some later than
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others) to the European Commission for
its recommendations. Publication of
the final version of the NECPs has been
a little slow in coming for a handful of
countries, probably because of the latest
political trade-offs made in the light of
the European Commission’s recommen-
dations. On 2 March 2020, the European
Commission published the final National
Energy and Climate Plans of 21 Member
States on its website, leaving aside the
UK. Six plans were still pending, inclu-
ding those of Germany, France, Spain,
Romania, Ireland and Luxembourg. While
notallthe NECPs are final, if all the docu-
ments (drafts and final versions) are com-
piled, they give some inkling into how the
wind energy sector could evolve over the
nextdecade.According to EurObserv’ER,
if the best-case assumptions are taken
when various energy scenarios are pro-
posed (reinforced RES policies), wind
capacity (onshore and offshore) could
rise to about 300 GW in 2030 in the EU of
27 (without the UK). As for the UK, it has
not clearly defined its wind targets for
2030. However, EurObserv’ER feels that
if its wind energy-friendly policy is pur-
sued, its capacity could be about 50 GW
(including 30 GW offshore).

Given the development times taken to
roll out wind energy projects, develop-
ment of the NECPs can be considered
as being well underway. This applies in
particular to the offshore wind sector,
as tendering and commissioning dates
have already been scheduled for much
of the coming decade. For instance, the
Netherlands, under the terms of its NECP
has programmed the installation pace
of its offshore segment (auction and
commissioning dates) through to 2030
(e.g.: auctions scheduled in 2025 for the
ljmuiden Ver, Kavel 3 and 4 projects each
for1GW with commissioning planned for
2029-2030). The significant drop in expec-
ted production costs (below the market’s
current prices) for the onshore and off-
shorewind energy segments makes long-
term anticipation possible. It enables the
country to take the decarbonization of its
electricity in its stride, envisage greater
input by renewable electricity to genera-
ting heat and refrigeration and make an
early commitment to substituting other
energy uses, such as “green” fuels for air
and maritime transportand hydrogen pro-
duction forindustrial use.

However, it is still a little too soon to
picture what weight the European
wind energy sector will carry by 2030.
Reassessment of the GHG emission
reduction targets could lead to the

implementation of an even more radical
European energy policy being imple-
mented on the climate issue.In astepin
thatdirection, the European Commission
presented its draft “Climate Law” on
4 March 2020, that proposes alegally bin-
dingtargetto bringdown GHG emissions
to zero by 2050. Thus, it is forecast that
the EU’s and Member States’ institutions
will be collectively bound to take the
measuresrequired to achieve this target,
at their respective levels. It provides for
the European Commission to harden the
planned GHG emissions reduction target
by 2030 (which is currently 40% less than
the 1990 level). However, much to the dis-
tress of several environmental NGOs, the
text has not set a new target. The draft
climate law should be amended once the
impact analysis of raising the targets is
completed (result expected by September
2020).0

Sources T1and T2 : UBA (Germany), AGEE-Stat
(Germany), RED Electrica de Espana (Spain), BEIS
(United Kingdom), RTE (France), SER (France), Svensk
Vindenergi (Sweden), SCB (Sweden), ENS (Denmark),
DGEG (Portugal), CBS (Netherlands), EirGrid (Ireland),
APERE (Belgium), CRES (Greece), HOPS (Croatia),
Litgrid (Lithuania), STATEC (Luxembourg), NSO (Malta),
Cyprus Energy Regulatory Authority, Terna (Italy),
Statistics Austria, INSSE (Romania), Finnish Energy,
EurObserv’ER, WindEurope.
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The next barometer will cover
photovoltaics.
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This barometer was prepared by Observ’ER in the scope of the EurObserv’ER project, which groups together Observ’ER (FR), TNO
Energy Transition (NL), RENAC (DE), Frankfurt School of Finance and Management (DE), Fraunhofer ISI (DE) and Statistics Netherlands
(NL). The information and views set out in this publication are those of the author(s) and do not necessarily reflect the official opinion
of the Commission. The Commission does not guarantee the accuracy of the data included in this study. Neither the Commission nor
any person acting on the Commission’s behalf may be held responsible for the use which may be made of the information contained
therein.
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