
21

OFFSHORE WIND 
– NEW FRONTIERS

E N E RGY

Led by the UK, five north European nations dominate 
offshore wind – but new technologies and falling costs 
are opening deeper, more distant seas to renewables. 
Karen Thomas reports

T
hirteen offshore windfarms came 
into service in Europe last year, 
adding 3.1GW to its production 
capacity, according to 
WindEurope. 

In 2017, European Union member 
states produced a record 15.8GW from 
offshore wind, up 25 per cent on-year. 
Of this, the UK added 1.7GW, accounting 
for more than half the new capacity. 
Germany added 1.3GW. 

It is striking how much offshore wind 
power is concentrated in so few hands. 

The UK, Denmark, Germany, Belgium 
and The Netherlands account for 98 per 
cent of the continent’s offshore wind 
production.

The UK leads the world in offshore 
wind power. Last year, wind generated 
nearly 14.6 per cent of the UK’s 
electricity, against 47.7 per cent from 
fossil fuels. At the time of writing, the 
UK had set a new record, when Drax 
recorded a spike in output on a blustery 
Tuesday in January of 13.6GW, equivalent 
to 29 per cent of the country’s electricity.

RenewableUK says offshore wind is  
“a key part of the UK’s energy mainstream”, 
with capacity to power more than five 
million homes for a year. It says eight 
projects under construction this spring will 
give the UK the installed capacity to power 
more than 8.5 million homes for a year.

In 2020, the UK will open the world’s 
largest offshore wind farm, 75 miles off 
the Yorkshire coast. Danish developer 
Ørsted has reached a final investment 
decision on the first two phases of 
Hornsea wind farm, producing an initial 
1.2GW, and is planning a third phase.  
The project features 174 7MW turbines, 
each generating 25 hours of electricity  
in a single rotation. 

Next, the Offshore Wind Industry 
Council (OWIC) is pressing the 
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"The UK, Denmark, Germany, 
Belgium and The Netherlands 
account for 98 per cent of Europe’s 
offshore wind production"

government to ramp up its installed-
capacity targets to 30GW by 2030 and 
50GW by 2050. Pledging to build 24GW 
in the next 12 years would generate 
£100 billion of new investment. 
Marine Scotland was due to launch a 
consultation in the spring.

Meanwhile, new producers are 
emerging, however – due to falling unit 
costs and new technologies that will 
open new frontiers to offshore wind. 

Globally, Offshore Wind Consultants 
(OWC) expects offshore wind to achieve 
compound annual growth rates of 25.5 
per cent to 2025, as offshore wind power 
becomes more competitive. Emerging 
markets will drive an element of this 
growth, OWC predicts. It forecasts CAGR 
of 12 per cent in Europe and names 
China, Taiwan and the US as the new 
players to watch. 

In Europe, where the Big Five countries 
have moved offshore wind into the 
mainstream, new players will grow 
fastest after 2020, says OWC director John 
MacAskill. The continent is on course to 
produce a landmark 25GW by 2020. 

Poland aims to break its traditional 
dependence on coal, producing up to 
8GW from Baltic windfarms by 2030. 
Polenergia is building two 600MW 
offshore windfarms, Baltyk II and 
Baltyk III, comprising 8MW-10MW wind 
turbines. Baltyk III will deliver its first 
electricity in 2021-2022. Baltyk II should 
start production in 2026. 

Warsaw has launched the Baltic 
Energy for Poland 2025 project this year, 
uniting 40 private firms, to press ahead 
with legislative and policy frameworks to 
support offshore wind. 

In neighbouring Russia, China-based 
Sinomec is planning to develop the 
country’s first offshore wind park off 
Karelia in Arctic waters. The R9 billion 
(£11 million) project will produce  
some 60MW. 

France launched its first offshore 
windfarm last year, producing 2MW. 
Other new producers of offshore wind 
include the Nordic countries and Spain 
and Portugal. 

NEW FRONTIERS
Windfarms are concentrated in shallow 
waters near to shore, as the turbines are 
fixed to the seabed. However, advances in 
floating technology are opening harsher, 

deeper and more distant waters to wind 
production in future. 

Scotland has commissioned the 
world’s first floating wind farm off 
Aberdeenshire, a 75:25 joint venture 
between Statoil of Norway and Masdar 
of Abu Dhabi. Hywind Scotland started 
to feed 30MW into the national grid last 

October, enough to power 6,600 homes 
and displace 63,000 tonnes of carbon-
dioxide emissions a year.

Developing battery storage to regulate 
power supply remains the Holy Grail 
for renewables. Statoil and Masdar are 
to buy, install and analyse data from an 

integrated energy-storage system fitted 
on the floating windfarm. 

Supporters have hailed Batwind 
as a game-changer for renewable 
energy. The lithium-ion battery can 
store 1MWh. By regulating the power 
supply, it enables offshore turbines 
to store excess power. Supported by 
the Scottish government and Scottish 
Enterprise, the technology developed in 
partnership with Scottish universities. 

Announcing the decision, Masdar 
executive director clean energy Bader 
Al Lamki said: “The intermittent 
nature of solar and wind energy poses 
challenges for dependable power 
supply and grid stability. Energy 
storage is key to overcoming these 
challenges and unlocking the full 
potential of renewables.”

Floating technology will unlock deeper 
waters off the Iberian Peninsula, around 
the Mediterranean and, beyond Europe, 
and new wind-power markets in Japan 
and west of the Americas, Mr MacAskill 
predicts. “By 2020, we expect floating 
offshore wind projects to reach some 
200MW of installed capacity,” he says. 

Offshore wind technology is also 
scaling up, making projects more cost-
competitive. When the industry started, 
wind turbines produced 2MW-4MW. 
Today, turbines of 8MW-9MW have 
pushed down project costs and next-
generation 15MW-20MW turbines will 
make them cheaper still.

The rated capacity of offshore wind 
turbines has increased 102 per cent in a 
decade, according to OWC. The average 
rated capacity of turbines installed last 
year was 5.9MW, 23 per cent larger than 
in 2016. Based on proposed projects, 
average windfarm output could increase 

DID YOU KNOW?
o  Wind power is second only to gas in Europe, 

generating nearly a fifth of European Union-
produced electricity last year

o  New onshore and offshore turbines produced 
15.8GW, up 25 percent last year

o  Thirteen new offshore windfarms delivered 3.1GW

o  New wind farm investment hit a record £20 billion 
last year, pledging to add 11.5GW

o  The UK added 4.3GW last year, increasing its  

capacity to 19GW
SOURCE: WINDEUROPE, 2018

Mubadala and Statoil are installing Batwind 
battery storage at Hywind Scotland
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from 500MW in 2017 to 900MW within 
a decade. RenewableUK describes the 
cost reductions in offshore wind as 
“extraordinary”. It says costs were 50 
percent lower in September’s competitive 
auctions for power-generation contracts 
starting in the early 2020s than during the 
previous auction, back in February 2015.

Spokesman Luke Clark told The 
Environment: “Offshore wind has 
achieved unprecedented cost reductions, 
which offer a huge opportunity for 
reducing the country’s carbon emissions 
while helping to reduce bills for 

consumers and to create opportunities 
for UK businesses of all sizes.”

A transformational sector deal “will 
unlock at least 30GW of capacity by the 
end of the next decade – a third of the 
UK’s electricity generation”, he says.

Lower costs will also make renewables 
more appealing to new players. Asia is 
backing offshore wind power too. After 
the 2011 Fukushima incident, Japan shut 
down its nuclear power production, 
importing natural gas under expensive 
long-term contracts.

Floating technologies open Japan to 
offshore wind for the first time. Japan has 
the technical and manufacturing know-

Last year, wind generated nearly 14.6 
per cent of the UK’s electricity, against 
47.7 per cent from fossil fuels
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how and the shipyard capacity to seize 
early-mover advantage in offshore wind.

Meanwhile, China is poised to overtake 
the UK as the world’s biggest producer in 
2023-2027. Gansu wind farm is the world’s 
single-largest offshore wind project, able 
to deliver 8GW a year. China already plans 
to expand capacity at Gansu to 20GW.

OWC expects China to produce 30GW 
of electricity from offshore wind by 
2030, up from 1.5GW in early 2017. It 
could produce more.

MARKET IN WAITING
The US is another huge, untapped 
wind-power producer. OWC expects it 
to start small, using existing North Sea 
technology and turbines. 

New York State produces just 30MW 
from five turbines on a demonstration-scale 
project off Rhode Island. However, New 
York governor Andrew Cuomo has unveiled 
a master plan to invest in offshore wind. 

The New York State Offshore Wind 
Master Plan plans to invest US$6 billion 
(£4.3 billion) in 2.4GW of offshore wind 
capacity by 2030, creating 5,000 jobs. 
That would supply clean electricity to 
1.2 million households, enabling New 
York to source half its electricity from 
renewables by 2030. 

“While the federal government 
continues to turn its back on protecting 
natural resources and plots to open 
our coastline to drilling, New York is 
doubling down on our commitment to 
renewable energy and the industries of 
tomorrow,” Mr Cuomo said. 

Famously, the Jones Act requires all 

"Advances in floating technology 
are opening harsher, deeper and 
more distant waters to wind 
production"

ships operating in US waters to be US-built, 
US-owned and crewed by US nationals. 
The administration of President Donald J 
Trump is unlikely to exempt offshore wind 
power from these restrictions. 

“A commitment to developing offshore 
wind could bring huge benefits to US 
harbours and coastal areas, particularly 
to older naval ports,” says Mr MacAskill. 
“Although there are political challenges, 
when Americans see the benefit, they 
usually put their weight behind it.

“The example is, if conservative Texas 
was a country, it would be the world’s 
sixth-largest producer of wind power. 
Investing in wind power represents a 
huge opportunity to regenerate the US 
waterfront and to create US jobs, building 
jack-up vessels, towers and turbines.” 

Growing international demand for 
wind power is an opportunity, meanwhile, 
for market leader the UK to export its 
experience and skills. Local content makes 
up nearly half UK projects’ value, including 
design, manufacture and assembly, as 
well as after-sales care and maintenance. 
The supply chain for the £2.5 billion, 
102-turbine East Anglia ONE project 
stretches from London to Aberdeen. 

However, the pace of final investment 
decisions is set by government-allocated 
contracts for difference (CFD). At the time 
of writing, the government had yet to set 
out its options beyond 2019, which could 
see UK project approvals slow. 

This will push UK suppliers to look 
overseas – whether to one-time European 
Union trading partners, or further afield 
– to shore up their market share. o

Scaling up: bigger turbines are making 
offshore wind projects more competitive
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