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A monster wind turbine is upending an industry
GE's test model for a new series of giant o!shore wind turbines is about a third more powerful than the largest in
commercial service and changing business calculations
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Rotterdam

TWIRLING above a strip of land at the mouth of Rotterdam's
harbour is a wind turbine so large that it is di"cult to
photograph. The turning diameter of its rotor is longer than
two American football #elds end to end. Later models will
be taller than any building on the mainland of Western
Europe.

Packed with sensors gathering data on wind speeds,
electricity output and stresses on its components, the giant
whirling machine in the Netherlands is a test model for a
new series of giant o!shore wind turbines planned by
General Electric. When assembled in arrays, the wind
machines have the potential to power cities, supplanting
the emissions-spewing coal- or natural gas-#red plants that
form the backbones of many electric systems today.

GE has yet to install one of these machines in ocean water.
As a relative newcomer to the o!shore wind business, the
company faces questions about how quickly and e"ciently
it can scale up production to build and install hundreds of
the turbines.

But already the giant turbines have turned heads in the
industry. A top executive at the world's leading wind farm
developer called it a "bit of a leapfrog over the latest

GE's Haliade-X wind turbine at Rotterdam's harbour.O!shore
turbines now account for only about 5 per cent of the generating
capacity of the overall wind industry, but that number is expected to
grow. PHOTO: NYTIMES
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developer called it a "bit of a leapfrog over the latest
technology". And an analyst said the machine's size and
advance sales had "shaken the industry". The prototype is
the #rst of a generation of new machines that are about a
third more powerful than the largest already in commercial
service. As such, it is changing the business calculations of
wind equipment makers, developers and investors.
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The GE machines will have a generating capacity that would
have been almost unimaginable a decade ago. A single one
will be able to turn out 13 megawatts of power, enough to
light up a town of roughly 12,000 homes.

The turbine is capable of producing as much thrust as the
four engines of a Boeing 747 jet, according to GE, and will
be deployed at sea, where developers have learned that
they can plant larger and more numerous turbines than on
land to capture breezes that are stronger and more
reliable.
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The race to build bigger turbines has moved faster than
many industry #gures foresaw. GE's Haliade-X generates
almost 30 times more electricity than the #rst o!shore
machines installed o! Denmark in 1991.

In coming years, customers are likely to demand even
bigger machines, industry executives say. On the other
hand, they predict that, just as commercial airliners peaked
with the Airbus A380, turbines will reach a point at which
greater size no longer makes economic sense.

"We will also reach a plateau; we just don't know where it is
yet," said Morten Pilgaard Rasmussen, chief technology
o"cer of the o!shore wind unit of Siemens Gamesa
Renewable Energy, the leading maker of o!shore turbines.

Although o!shore turbines now account for only about 5
per cent of the generating capacity of the overall wind
industry, this part of the business has taken on an identity
of its own and is expected to grow faster in the coming
years than land-based wind.

O!shore technology took hold in Northern Europe in the
last three decades and is now spreading to the east coast of
the United States as well as Asia, including Taiwan, China
and South Korea. The big-ticket projects costing billions of
dollars that are possible at sea are attracting large
investors, including oil companies like BP and Royal Dutch
Shell, that want to quickly enhance their green energy
o!erings. Capital investment in o!shore wind has more
than tripled over the last decade to US$26 billion, said the
International Energy Agency, the Paris-based forecasting
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International Energy Agency, the Paris-based forecasting
group.

GE began making inroads in wind power in 2002 when it
bought Enron's land-based turbine business - a successful
unit in a company brought down in a spectacular
accounting scandal - at a bankruptcy auction. It was a
marginal force in the o!shore industry when its executives
decided to try to crack it about four years ago. They saw a
growing market with only a couple of serious Western
competitors.

Still, GE's bosses #gured that to become a leader in the
more challenging marine environment, they needed to be
audacious. They proceeded to more than double the size of
their existing o!shore machine, which came to GE through
its acquisition of the power business of France's Alstom in
2015. The idea was to gain a lead on key competitors like
Siemens Gamesa and Vestas Wind Systems, the Danish-
based turbine maker.

A larger turbine produces more electricity and, thus, more
revenue than a smaller machine. Size also helps reduce the
costs of building and maintaining a wind farm because
fewer turbines are required to produce a given amount of
power.

These qualities create a powerful incentive for developers
to go for the largest machine available to aid their e!orts to
win the auctions for o!shore power supply deals that many
countries have adopted. These auctions vary in format, but
developers compete to provide power over a number of
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developers compete to provide power over a number of
years for the lowest price.

"What they are looking for is a turbine that allows them to
win these auctions," said Vincent Schellings, who has
headed design and production of the GE turbine. "That is
where turbine size plays a very important role." Among the
early customers is Orsted, a Danish company that is the
world's largest developer of o!shore wind farms. It has a
preliminary agreement to buy about 90 of the Haliade-X
machines for a project called Ocean Wind o! Atlantic City,
New Jersey.

"I think they surprised everybody when they came out with
that machine," said David Hardy, chief executive of Orsted's
o!shore business in North America.

As a huge buyer of turbines, Orsted wants to help "establish
this new platform and create some volume for GE" so as to
promote competition and innovation, Mr Hardy said.

The GE turbine is selling better than its competitors may
have expected, analysts say. On Dec 1, 2020, GE reached
another preliminary agreement to provide turbines for
Vineyard Wind, a large wind farm o! Massachusetts, and it
has deals to supply 276 turbines to what is likely to be the
world's largest wind farm at Dogger Bank o! Britain.

These deals, with accompanying maintenance contracts,
could add up to US$13 billion, estimates Shashi Barla,
principal wind analyst at Wood Mackenzie, a market
research #rm.
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research #rm.

The waves made by the GE machine have pushed Siemens
Gamesa to announce a series of competing turbines.
Vestas, which until recently had the industry's biggest
machine in its stable, is also expected to unveil a new entry
soon. "We didn't move as the #rst one, and that of course
we have to address today," said Henrik Andersen, chief
executive of Vestas.

To pull o! its gambit, GE had to start "pretty much from
scratch", Mr Schellings said. The business unit called GE
Renewable Energy is spending about US$400 million on
design, hiring engineers and retooling factories at St
Nazaire and Cherbourg in France.

To make a blade of such extraordinary length that doesn't
buckle from its own weight, GE called on designers at LM
Wind Power, a blade maker in Denmark that the company
bought in 2016 for US$1.7 billion. Among their innovations:
a material combining carbon #bre and glass #bre that is
lightweight yet strong and $exible.

GE still must work out how to manufacture large numbers
of the machines e"ciently, initially at the plants in France
and, possibly later, in Britain and the US. With a skimpy
o!shore track record, GE also needs to show that it can
reliably install and maintain the big machines at sea, using
specialised ships and dealing with rough weather. "GE has
to prove a lot to asset owners for them to procure GE
turbines," Mr Barla said.
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Bringing out bigger machines has been easier and cheaper
for Siemens Gamesa, GE's key rival, which is already
building a prototype for a new and more powerful machine
at its o!shore complex at Brande on Denmark's Jutland
peninsula. The secret: The company's ever-larger new
models have not strayed far from a decade-old template.

"The fundamentals of the machine and how it works remain
the same," said Mr Rasmussen, the unit's chief technology
o"cer, leading to a "starting point that was a little better"
than GE's.

There seems to be plenty of room for competition. John
Lavelle, chief executive of GE's o!shore business, said the
outlook for the market "gets bigger each year". NYTIMES

ENERGY & COMMODITIES

Iraq says Chinese company wins US$2 billion oil prepayment deal

BT is now on Telegram!
For daily updates on weekdays and specially selected
content for the weekend. Subscribe to t.me/BizTimes

https://subscribe.sph.com.sg/publications-bt/?utm_campaign=bt_subscription&utm_medium=sph-publication&utm_source=paywall-bt&utm_content=subscribebutton-free-sg-default
https://www.businesstimes.com.sg/energy-commodities
https://www.businesstimes.com.sg/companies-markets/iraq-says-chinese-company-wins-us2-billion-oil-prepayment-deal
https://t.me/BizTimes
https://t.me/BizTimes


1/3/21, 7:00 PMA monster wind turbine is upending an industry, Energy & Commodities - THE BUSINESS TIMES

Page 9 of 11https://www.businesstimes.com.sg/energy-commodities/a-monster-wind-turbine-is-upending-an-industry

Iraq says Chinese company wins US$2 billion oil prepayment deal

The Gulf Cooperation Council: a bloc in crisis

Russian annual oil output falls for the !rst time since 2008 on
Opec+ deal, pandemic

CIC aims to revolutionise commodities trading

Gold prices kept buoyant by US !scal stimulus bets and a weak
dollar

Volatile commodity markets end 2020 strong with vaccines,
stimulus in sight

WIND ENERGY NETHERLANDS

RECOMMENDED

HSBC break-up will
turbocharge CEO's more
lucrative Asian pivot
Dec 31, 2020

DPM Heng Swee Keat to
deliver Singapore Budget on
Feb 16, 2021
Dec 31, 2020

China's Fosun plans plant to
make BioNTech's Covid-19
vaccine
Dec 31, 2020

This Is Where the Majority of
Singles Over 50 Are Finding
Love in Delray Beach
SilverSingles

Advertisement

These Are the Top Financial
Advisors in Delray Beach
SmartAsset

Advertisement

Fauci sees US gaining control
over pandemic by next fall
Dec 31, 2020

https://www.businesstimes.com.sg/keywords/wind-energy
https://www.businesstimes.com.sg/keywords/netherlands
https://www.businesstimes.com.sg/companies-markets/iraq-says-chinese-company-wins-us2-billion-oil-prepayment-deal
https://www.businesstimes.com.sg/energy-commodities/the-gulf-cooperation-council-a-bloc-in-crisis
https://www.businesstimes.com.sg/energy-commodities/russian-annual-oil-output-falls-for-the-first-time-since-2008-on-opec-deal
https://www.businesstimes.com.sg/companies-markets/cic-aims-to-revolutionise-commodities-trading
https://www.businesstimes.com.sg/wealth-investing/gold-prices-kept-buoyant-by-us-fiscal-stimulus-bets-and-a-weak-dollar
https://www.businesstimes.com.sg/energy-commodities/volatile-commodity-markets-end-2020-strong-with-vaccines-stimulus-in-sight
https://www.businesstimes.com.sg/banking-finance/hsbc-break-up-will-turbocharge-ceos-more-lucrative-asian-pivot?obOrigUrl=true
https://www.businesstimes.com.sg/government-economy/dpm-heng-swee-keat-to-deliver-singapore-budget-on-feb-16-2021?obOrigUrl=true
https://www.businesstimes.com.sg/consumer/chinas-fosun-plans-plant-to-make-biontechs-covid-19-vaccine?obOrigUrl=true
https://dating.silversingles.com/nat3u8?utm_source=Outbrain&utm_medium=referral&CID=SUS_SEM_1301_1001_0001_0_$section_name$&obOrigUrl=true
https://article.smartasset.com/financial-advisors-deliver?utm_source=outbrain&utm_campaign=out__falc_content_topfa_121_broad_desktop&utm_term=$section_id$&utm_content=007c0b3bf49fcf8593e39a8c813e446c56&obOrigUrl=true
https://www.businesstimes.com.sg/government-economy/fauci-sees-us-gaining-control-over-pandemic-by-next-fall?obOrigUrl=true


1/3/21, 7:00 PMA monster wind turbine is upending an industry, Energy & Commodities - THE BUSINESS TIMES

Page 10 of 11https://www.businesstimes.com.sg/energy-commodities/a-monster-wind-turbine-is-upending-an-industry

BREAKING
TODAY'S PAPER

LIFESTYLE
OPINION
GARAGE
ASEAN

HUB
PODCASTS

TOP STORIES
COMPANIES & MARKETS

STOCKS
REAL ESTATE

BANKING & FINANCE
ENERGY & COMMODITIES

TECHNOLOGY
CONSUMER

VIEWS FROM THE TOP
DINING OUT

SME
THE RAFFLES CONVERSATION

BRUNCH

Investors left in the lurch as investment
platform CoAssets runs into trouble
January 01, 2021

Tokyo to request new emergency
declaration as Covid-19 cases climb
January 02, 2021

Relieve Your Bowels Every Morning
(Almost Immediately) - Top Surgeon…
Guthealthwellness

Advertisement

How To Entirely Empty Your Bowels Each
Morning (1 Min Routine)
Your Gut Reboot

Advertisement

[Pic] The Truth About Costco's Kirkland
Meat
Learnitwise

Advertisement

Short-term cost spike as foreign workers
switch to employers starved of labour
December 30, 2020

https://www.businesstimes.com.sg/
https://www.businesstimes.com.sg/breaking-news
https://www.businesstimes.com.sg/todays-paper
https://www.businesstimes.com.sg/lifestyle
https://www.businesstimes.com.sg/opinion
https://www.businesstimes.com.sg/garage
https://www.businesstimes.com.sg/asean-business
https://www.businesstimes.com.sg/hub
https://www.businesstimes.com.sg/podcasts
https://www.businesstimes.com.sg/top-stories
https://www.businesstimes.com.sg/companies-markets
https://www.businesstimes.com.sg/stocks
https://www.businesstimes.com.sg/real-estate
https://www.businesstimes.com.sg/banking-finance
https://www.businesstimes.com.sg/energy-commodities
https://www.businesstimes.com.sg/technology
https://www.businesstimes.com.sg/consumer
https://www.businesstimes.com.sg/views-from-the-top
https://www.businesstimes.com.sg/dining-out
https://www.businesstimes.com.sg/sme
https://www.businesstimes.com.sg/the-raffles-conversation
https://www.businesstimes.com.sg/brunch
https://www.businesstimes.com.sg/banking-finance/investors-left-in-the-lurch-as-investment-platform-coassets-runs-into-trouble?obOrigUrl=true
https://www.businesstimes.com.sg/government-economy/tokyo-to-request-new-emergency-declaration-as-covid-19-cases-climb?obOrigUrl=true
https://rtb-use.mfadsrvr.com/click/g8YzS59OzrVIczrpiza2NO0xA6TZuxhHoqnM9E8POe-FYat_6y5_rqfaGr0P3SoBrgYxQetiFNpVI4Cm8BZYFyF8G6GT13doE-6DCiMNSeBcO4ZBAIVpeqx9CDLLeekp7F6ubBNtUSmypiXSrpT4nrXCHAfeot4p1E5WF80DDNj3qdh-tRWvGXfkou493Aw9WgrJPydbjH3TxLxTn8m1ISGYNWXwmM8N8ts5G3trbNS33_8MIK9KHP-4srft9EfqFt_oSsbHH0FyKymLmnzxlrjNa8RlVsADV5_k7cp4ZL8V8ilj6uuo09UXoCadzGZbCdK8qEJK7M8XyF8APJWs_rwHlLGtajz3Ig9HBM_C01Cgtyt0pATXSR2Jw3EwWdh6J4x13-_IxRkykvsHwafeWPDt_Nt0BykAg4ZdIQMlGoUCzFFhLrdUUYkbd7B3_C-gcKM///?obOrigUrl=true
https://track.roinattrack.com/e49a3a19-1845-4db2-ac3d-ce99fa9e032c?ADID=00dede465864a9bda998ed8c4c3652f1b0&Title=How+To+Entirely+Empty+Your+Bowels+Each+Morning+(1+Min+Routine)&sectname=$section_name$&Camp=00c2dd59e67be67a670c72c65bc40bd753&sectid=$section_id$&pubid=$publisher_id$&pubname=$publisher_name$&obclickId=%7Bclick.id%7D&ob_click_id=$ob_click_id$&obOrigUrl=true
https://rfvtgb.learnitwise.com/worldwide/costco-ob?utm_medium=outbrain&utm_source=outbrainjk&utm_campaign=lw-costco-des-us-gg-03010d&utm_term=$section_name$&obOrigUrl=true
https://www.businesstimes.com.sg/government-economy/short-term-cost-spike-as-foreign-workers-switch-to-employers-starved-of-labour?obOrigUrl=true


1/3/21, 7:00 PMA monster wind turbine is upending an industry, Energy & Commodities - THE BUSINESS TIMES

Page 11 of 11https://www.businesstimes.com.sg/energy-commodities/a-monster-wind-turbine-is-upending-an-industry

PRINT ARCHIVE MON TUE WED THU FRI SAT

PODCASTS
INFOGRAPHICS

VIDEOS
E-PAPER
NOTICES

SGSME.SG

CONSUMER
TRANSPORT

GOVERNMENT & ECONOMY
WEALTH & INVESTING

LEADERSHIP & MANAGEMENT
OPINION

LIFE & CULTURE
TAKING HEART

FOCUS
MAGAZINES

"  #    %  &  '  

SUBSCRIBE TO THE BUSINESS TIMES NOW : CALL +65 388 3838 | BTSUBSCRIBE.SG

ABOUT US  CONTACT US  HELP  TERMS & CONDITIONS  SPH WEBSITES  DATA PROTECTION POLICY

SPH DIGITAL NEWS

© 2021 SINGAPORE PRESS HOLDINGS LTD. REGN NO. 198402668E

https://www.businesstimes.com.sg/todays-paper/20201228
https://www.businesstimes.com.sg/todays-paper/20201229
https://www.businesstimes.com.sg/todays-paper/20201230
https://www.businesstimes.com.sg/todays-paper/20201231
https://www.businesstimes.com.sg/todays-paper/20210101
https://www.businesstimes.com.sg/todays-paper/20210102
https://www.businesstimes.com.sg/podcasts
https://www.businesstimes.com.sg/infographics
https://www.businesstimes.com.sg/videos
http://epaper.businesstimes.com.sg/
https://www.businesstimes.com.sg/notices-announcements
https://www.sgsme.sg/
https://www.businesstimes.com.sg/consumer
https://www.businesstimes.com.sg/transport
https://www.businesstimes.com.sg/government-economy
https://www.businesstimes.com.sg/wealth-investing
https://www.businesstimes.com.sg/leadership-management
https://www.businesstimes.com.sg/opinion
https://www.businesstimes.com.sg/life-culture
https://www.businesstimes.com.sg/taking-heart
https://www.businesstimes.com.sg/focus
https://www.businesstimes.com.sg/magazines
https://www.facebook.com/thebusinesstimes
https://twitter.com/businesstimes
https://t.me/BizTimes
https://www.instagram.com/btlifestyle/
https://www.linkedin.com/showcase/the-business-times
https://www.businesstimes.com.sg/rss-feeds
https://www.businesstimes.com.sg/content/about-us
https://www.businesstimes.com.sg/content/contact-us
https://www.businesstimes.com.sg/help
https://www.sph.com.sg/legal/website_tnc.html
https://www.businesstimes.com.sg/sph-websites
https://www.sph.com.sg/legal/pdpa.html

