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21 The Market outlook For 

Wind Farms
 Despite COVID-19 pandemic, more 

than 260GW of renewable energy 
capacity were added globally in 
2020, beating previous record 

 by almost 50%. IRENA Director-
General Francesco La Camera hails 
the start of ‘decade of renewables. 

26 azerbaijan Inching closer 
Than ever To Renewables

 An MOU was signed between the 
Ministry of Energy and International 
Finance Corporation (IFC), a 

 member of the World Bank Group, 
on cooperation in the use of 
offshore wind energy resources to 
develop the renewable energy 

 sector in Azerbaijan. 

28 Wind Beneath My Wings
 A slew of innovative and exciting 

wind farm projects has been slated 
in the near and longer term. Marine 
& Offshore looks at the technology 
behind these projects and recent 
developments.

32 Ørsted: Renewable 
hydrogen In The 
Netherlands and Belgium 

 ‘SeaH2Land’ is an ambitious vision, 
linking GW-scale electrolysis to 
the large industrial demand in the 
Dutch-Flemish North Sea Port cluster 
through an envisaged regional 
cross-border pipeline.  

34 New era of offshore   
green hydrogen Production

 Siemens Gamesa and Siemens 
Energy are joining forces 

 combining their ongoing wind to 
hydrogen developments.

42 The effacing ‘Diplomat’
  Ever the consummate interlocutor, 

former Singapore Shipping 
 Association president Esben Sofren 

Poulsson, is a ‘peoples’ man. The 
man who practices a management 
style far removed from what is seen 
in many Asian states, is someone 
who actually seeks out the intrinsic 
value of his charges and probably 
of almost, all around him.  
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Picture from Thomas Galler on Unsplash shows neatly arranged wind farms 
showcasing their potential to convert such energy into electricity. 

As, yet the wind is an untamed and unharnessed force; and quite 
possibly one of the greatest discoveries hereafter to be made, 
will be the taming and harnessing of it – Abraham Lincoln, 16th 

president of the United States. 

It blows and it sometimes does not.

Debate on wind power has undoubtedly been animated. On 
occasions, even vitriolic depending on where one wants to 
place a wind farm – whether onshore or offshore. Defiling a 
landscape, noise pollution and the destruction of scenic views 
have all been the pet peeve, for an opponent to take up the 
cudgels. 

Yet as the International Energy Agency (IEA) forecasts for 2021, 
“[wind power] assumes a further acceleration of wind additions 
to 68 GW (7.3 GW offshore), driven by delayed onshore 
projects becoming operational as key countries in Europe and 
the United States have passed regulations providing flexibility 
for commissioning deadlines”

So much for the opposition! Developed nations seemed to have 
known better for, no better is a narrative than the articulation 
that protesting over something that is for the common good of 
everybody is what negates the future.

And that future as how the IEA has pointed is what we need to 
harness and sounded from purgatory with the departed Lincoln 
wanly smiling. 

True, wind farms create noise. But can they be such a menace 
that the world writ large, is prepared for a lower quality of life 
by the environmental degradation caused by the lack of it? 
Certainly not, we hope.

Yet as the quirks in nature maybe, wind does not blow all the 
time. Certainly not in regions around the equator of the world. 

BloWN
AwAy

EditoriAl

And in nations fortunate enough to high wind velocities, what 
makes the difference between wind derived energy and not 
having any of it, is perhaps in its turbines. 

But the future tells of a different story. And that is that there is 
no rolling back of wind turbines nor of the push to ventilate 
the world. 

True to the oracular spirit of Lincoln, modern turbines harness 
more than 12 times the electricity generated in 1990. Wind 
power in the U.S. alone is a soaring and roaring trade. It is 
estimated to be at a mind-boggling $12 billion a year. And that 
is just in the U.S. alone. The rest of the world, principally of Asia 
has not been factored in yet. 

Yet where size has mattered, it did just that. The average size 
of onshore turbines being used today is around 2.5-3 MW, with 
blades of more than 50 metres in length. The blades are spun 
by the wind which transfers motion to a shaft connected to a 
generator which produces electricity.

And when it comes to offshore wind, wind turbine of 3.5 MW 
can power more than 3,000 homes as how findings in the 
European Union show. Perhaps the cool breezes blowing in 
from the Arctic may just explain why it happens. 

And the startling news from the United States is that wind power 
can be expected to save around 30 trillion bottles of water. 

All the news is encouraging, to say the least. And nowhere is 
it more than in Asia where the share of global offshore wind 
market is expected to grow to 42% in 2025. 

What a spectacularly great prognosis has it been from Honest 
Abe. Could anybody else said it like it is? 

Jaya Prakash
Editor
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UPDATES

GE REnEwablE 
EnERGy,

To AiD ViETnAM

GE Renewable Energy announced, over its website, it has been awarded a 
contract by Vietnam Join-Stock Construction Electricity Corporation (VNECO) to 
supply a total of eight of GE’s 3.8-137 MW wind turbines to support construction 
of the Thuan Nhien Phong (TNP) wind farm in Binh Thuan province, in the 
South-Central Coastal region of Vietnam. The contract also provides a 10-year 
full-service O&M agreement for operation and maintenance of the wind farm.

The wind farm will be powered by eight of GE’s 3.8 MW platform with a 
137-metre-rotor wind turbine, with a customised hub height of 131.4 metre 
towers that are ideally suited to take advantage of the wind conditions in Binh 
Thuan province.

Gilan Sabatier, Regional Leader for GE Renewable Energy’s Onshore Wind Business 
in South Asia and ASEAN, said, “we very much look forward to our new 
partnership with VNECO in the renewable space in Vietnam and are proud to 
have been selected by them for this project. The Thuan Nhien Phong wind farm 
underlines GE Renewable Energy’s commitment to support Vietnam’s renewable 
energy’s aspirations.”

CaRbon Emissions PoisEd to RisE 

Energy-related carbon dioxide emissions are projected to 
increase by 1.5billion tonnes in 2021 – the second-largest 
increase in history – reversing most of last year’s decline 
caused by the Covid-19 pandemic, said Dr Faith Birol of 
the International Energy Agency (IEA). To put that rise in 
perspective, it is equivalent to almost two-thirds the total 
emissions of the European Union. And a worrying amount, 
according to a website announcement, of that increase comes 
from growing use of coal, which in many parts of the world 
remains an important fuel for power generation.

To reverse these increases and get to net-zero emissions, 
we need to transform our energy sector. We also need to 
drastically cut emissions from trucks, ships and planes. “And we 
need to do the same for steel and cement factories, chemical 
plants and farms. It is a Herculean task, and it requires new 
levels of global cooperation. I was pleased to hear many world 
leaders also expressing support for stronger international 
collaboration – and announcing new plans to work together 
on some of the key challenges”, declared Birol at a Leaders 
Summit, led by U.S president Joe Biden. 

thailand GEttinG wind of it

Thailand’s wind industry calls for an additional 7 GW of 
wind energy to be installed by 2037. Stakeholders are 
the Global Wind Energy Council (GWEC), the Thailand 
Wind Energy Association (ThaiWEA), and the United States 
Agency for International Development (USAID). Thailand’s 
overall technical potential is estimated at 13-17 GW. The 
Thai wind industry is confident to deliver wind projects at 
below 2.99BHT/kWh; Further reduction of FiT is possible 
below 2.5 THB/kWH if projects can be streamlined and 
other government support is provided.

In a separate matter, a study from the World Bank, said 
only 0.2 percent of Thailand’s landmass benefits from “good 
to excellent” winds appropriate for large-scale wind power 
farms. Therefore, it makes sense to think small and to have low 
wind-speed technology in place. From a global perspective, 
wind energy resources have been in a sharp decline in 
regions across the world, according to a study by Chinese 
researchers. The effect was the most significant in Asia, 
where around 80 percent of sites on the continent saw a 30 
percent drop in wind.

STATS Group Chief Operating Office Steven Byers (left) 
and Director of Operations Gary McDowall
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industry news

SIEMENS GAMESA 
eXtends HAi LOnG OFFsHOre 

wind inVOLVeMent

The strong collaboration between Siemens Gamesa Renewable Energy and 
customer Hai Long Offshore Wind Project (Hai Long) has been extended to 
1,044 MW. Siemens Gamesa’s largest offshore agreement in Taiwan to date 
now covers the Hai Long 2B (232 MW) and Hai Long 3 (512 MW) projects. 
The preferred supplier agreement for Hai Long 2A (300 MW) was announced 
on November 13, 2019. 

Flagship SG 14-222 DD offshore wind turbines and service for the full 
volume of the project are included in the preferred supplier agreement. The 
agreement remains subject to contract and final investment decision from Hai 
Long consortium partners, Canadian independent power producer Northland 
Power Inc. and Taiwan-based developer Yushan Energy Co Ltd, jointly owned 
by Mitsui & Co Ltd in Japan and Yushan Energy Pte Ltd in Singapore. This is 
expected in 2022. 

Siemens Gamesa will deliver SG 14-222 DD offshore wind turbines to all three 
wind power projects of Hai Long. The exact number of machines remains to 
be determined. The SG 14-222 DD offshore wind turbines are planned to be 
installed 50 km off the coast of Changhua County. Each turbine will have a 
capacity of 14 megawatts and feature a rotor diameter of 222 meters using 
108-meter long Siemens Gamesa IntegralBlades. 

Picture: Siemens Gamesa
Siemens Gamesa will deliver offshore wind turbines to all three wind power projects of Hai Long.

“A collaboration such as this demonstrates how we’re 
unlocking the power of wind every day. We are proud 
to strengthen our relationship with Northland Power and 
Yushan Energy on this highly significant project, where 
we will deploy our game-changing SG 14-222 DD off-
shore wind turbine. Together, we are positively impacting 
the expansion of the global offshore wind industry, ben-
efitting the local market and society-at-large at the same 
time,” said Marc Becker, CEO of the Siemens Gamesa 
Offshore Business Unit. 

The Hai Long offshore wind undertaking consists of three 
separate projects: Hai Long 2A (300 MW), Hai Long 2B (232 
MW) and Hai Long 3 (512 MW). Recently, the 300 MW Hai 
Long 2A’s Industrial Relevance Proposal was conditionally 
approved subject to certain conditions to be fulfilled by Hai 
Long as agreed with the Taiwanese authorities. 

Siemens Gamesa is currently constructing a Nacelle As-
sembly Facility in Taichung, scheduled to commence later 
in the year. With the conditional approval of the Hai Long 
2A Industrial Relevance Proposal, a factory expansion 
will start in 2022, subject to final investment decision by 
the project partners. This will more than double the plot 
area up to approx. 80,000 m2, as well as more than dou-
ble the number of Siemens Gamesa employees working 
in the factory. The expansion will broaden the production 

scope with new production halls to be constructed on the 
extended plot. 

Niels Steenberg, Siemens Gamesa’s Executive General 
Manager for Offshore in Asia-Pacific said: “We are 
delighted to expand our collaboration with the Hai Long 
partners. With our latest technology, the SG 14-222 DD, 
and the 1,044 MW Hai Long projects, we will be striving 
to unlock a lower cost of electricity, and to enable the 
transition of the offshore wind industry from fixed-subsidies 
to price -based auctions. This is yet another important 
development for Siemens Gamesa, as well as the rest of 
the offshore wind industry in Taiwan.” 

Hai Long Offshore Wind’s project director Felipe Montero 
stated: “As the anchor project for positioning Taiwan as 
the Asia-Pacific Export Hub of the offshore wind industry, 
Hai Long is committed to helping Taiwan develop a 
sustainable offshore wind industry and establish a local 
supply chain. Our selection of Siemens Gamesa as preferred 
supplier of WTGs for Hai Long 2A was always based 
on their outstanding localisation proposition. Expanding 
our agreement with Siemens Gamesa should create strong 
synergies to support Siemens Gamesa’s localisation efforts, 
helping us meet our commitments for Hai Long 2A and 
creating additional localisation opportunities for Hai Long 
2B and Hai Long 3.” 
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industry news

VERTICAL TURBINES 
COuLd Be tHe Future FOr 

wind FArMs

The now-familiar sight of traditional propeller wind turbines could be replaced 
in the future with wind farms containing more compact and efficient vertical 
turbines.

New research from Oxford Brookes University has found that the vertical turbine 
design is far more efficient than traditional turbines in large scale wind farms, 
and when set in pairs the vertical turbines increase each other’s performance by 
up to 15%.

A research team from the School of Engineering, Computing and Mathematics 
(ECM) at Oxford Brookes led by Professor Iakovos Tzanakis conducted an in-
depth study using more than 11,500 hours of computer simulation to show that 
wind farms can perform more efficiently by substituting the traditional propeller 
type Horizontal Axis Wind Turbines (HAWTs), for compact Vertical Axis Wind 
Turbines (VAWTs). 

VERTICAL TURBINES MORE EFFICIENT

The research demonstrates for the first time at a realistic scale, the potential of 
large scale VAWTs to outcompete current HAWT wind farm turbines. 

VAWTs spin around an axis vertical to the ground, and they exhibit the opposite 
behaviour of the well-known propeller design (HAWTs). The research found 
VAWTs increase each other’s performance when arranged in grid formations. 
Positioning wind turbines to maximise output is critical to the design of wind farms.

Professor Tzanakis comments “This study evidences that 
the future of wind farms should be vertical. Vertical axis 
wind farm turbines can be designed to be much closer 
together, increasing their efficiency and ultimately lowering 
the prices of electricity. In the long run, VAWTs can help 
accelerate the green transition of our energy systems, so 
that more clean and sustainable energy comes from 
renewable sources.” 

With the UK’s wind energy capacity expected to almost 
double by 2030, the findings are a stepping stone towards 
designing more efficient wind farms, understanding large 
scale wind energy harvesting techniques and ultimately 
improving the renewable energy technology to more quickly 
replace fossil fuels as sources of energy. 

COST EFFECTIVE WAY TO MEET WIND 
POWER TARGETS

According to the Global Wind Report 2021, the world 
needs to be installing wind power three times faster over the 
next decade, in order to meet net zero targets and avoid the 
worst impacts of climate change.

Lead author of the report and Bachelor of Engineering 
graduate Joachim Toftegaard Hansen commented: “Modern 
wind farms are one of the most efficient ways to generate 
green energy, however, they have one major flaw: as the 
wind approaches the front row of turbines, turbulence will 
be generated downstream. The turbulence is detrimental to 
the performance of the subsequent rows. 

“In other words, the front row will convert about half the 
kinetic energy of the wind into electricity, whereas for the back 
row, that number is down to 25-30%. Each turbine costs more 
than S3.75/MW. As an engineer, it naturally occurred to me 
that there must be a more cost-effective way.”

The study is the first to comprehensively analyse many 
aspects of wind turbine performance, with regards to array 
angle, direction of rotation, turbine spacing, and number 
of rotors. It is also the first research to investigate whether 
the performance improvements hold true for three VAWT 
turbines set in a series.

Dr Mahak, co-author of the article and Senior Lecturer in ECM 
comments: “The importance of using computational methods 
in understanding flow physics can’t be underestimated. These 
types of design and enhancement studies are a fraction of 
the cost compared to the huge experimental test facilities. 
This is particularly important at the initial design phase and is 
extremely useful for the industries trying to achieve maximum 
design efficiency and power output.”

The research Numerical modelling and optimisation of 
vertical axis wind turbine pairs: A scale up approach was 

published in the International Journal of Renewable Energy 
(ELSEVIER)

TOTAL ENTERS A 640 MW OFFSHORE 
WIND PROJECT IN TAIWAN

Total has signed an agreement with wpd to acquire a 23% 
interest in Yunlin Holding GmbH, the owner of Yunlin off-
shore wind farm located off the coast of Taiwan, around 
200 kilometres southwest of Taipei. The project, currently 
under construction, represents a production capacity of 640 
megawatts (MW) and benefits from a 20-year guaranteed-
price power purchase agreement (PPA) with the state-owned 
company Taipower of USD 250/MWh for the first 10 years 
and USD 125/MWh for the following 10 years. For this 
acquisition of a 23% interest, Total will pay to wpd a 
consideration based on its share of past costs.

Natural disasters are indeed a key topic 
in North Asia and basically fall into two 
categories: potential consequences of extreme 
wind and sea conditions posed by typhoons 
on the one hand and potential consequences 
of seismic events on the other hand. Both 
have been thoroughly evaluated and taken 
into consideration while designing for the 
foundations and selecting a turbine model 
suitable to withstand such events.

Located around 10 kilometres offshore at water depths 
ranging from 7 to 35 meters, the wind farm will comprise 80 
wind turbines with a unit capacity of 8 MW. Construction 
is scheduled to be completed in 2022. Once on stream, the 
project will produce 2.4 terawatt hours (TWh) of renewable 
electricity per year, enough to serve the power needs of 
605,000 households.

Procurement of the main components has been finalised and 
marine works are under way. The project reached a major 
milestone with the installation of the first wind turbine on 
April 23.

Identified by Taiwan’s authorities as a key area in the 
development of renewable energies, offshore wind power 
will be a significant contributor to the objective of generating 
20% of its electricity from renewables by 2025 while 
fostering the emergence of a local wind power industry. 
Taiwan is one of the priority regions selected by Total for its 
development in offshore wind power in Asia. 

“This agreement provides Total with an opportunity to gain 
a foothold in one of Asia’s main offshore wind markets and 
strengthens the Group’s position in this fast-growing segment, 
in line with its strategy of profitable development in 
renewables worldwide,” said Stéphane Michel, President 
Gas, Renewables & Power at Total. “Taiwan has been a 
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pioneer in developing offshore wind power in Asia, and we 
are proud to contribute to the transformation of its energy 
mix. We are delighted to enter into this first partnership with 
wpd, one of the leading independent developers of offshore 
wind power.”

The project is currently 48%-owned by wpd, 25% by EGCO 
(Electricity Generating Public Company Limited) and 27% 
by a consortium of Japanese investors led by Sojitz (Sojitz 
Corporation, ENEOS Corporation, Chugoku Electric Power, 
Chudenko Corporation and Shikoku Electric Power). 

The acquisition, which is subject to government approval, 
will broaden the Group’s portfolio of offshore wind projects 
under development and construction, that currently represents 
a cumulative capacity of about 5.5 GW.

As part of its ambition to get to net zero by 2050, Total 
is building a portfolio of activities in renewables and 
electricity that should account for up to 40 % of its sales by 
2050. At the end of 2020, Total’s gross power generation 
capacity worldwide was around 12 GW, including 7 
GW of renewable energy. Total will continue to expand 
this business to reach 100 GW of gross production capacity 
from renewable sources by 2030 with the objective of 

being among the world’s top 5 in renewable energies. With 
more than $2 billion invested in renewables, including the 
acquisition of a 20% stake in Adani Green Energy Ltd in 
India, in the first quarter of 2021, the Group is accelerating its 
transformation into a broad energy company. Net investments 
are expected to be between $12-13 billion in 2021, half to 
maintain the Group’s activities and half for growth. Nearly 
50% of these growth investments will be allocated to 
renewables and electricity.
 
MACDONALD IN EUROPE’S LARGEST 
HYDROGEN PROJECT

Mott MacDonald has been appointed by the NortH2 
Consortium1 as its technical integration and optimisation 
contractor for the NortH2 project, a global flagship project 
for large scale green hydrogen production and the largest 
hydrogen project in Europe. The consultancy will develop 
conceptual designs that will be carried forward to a final 
investment decision.

NortH2 wants to play a major role in achieving the 
European, Dutch and German climate goals and accelerating 
the development of an international hydrogen market. The 
project aims to achieve this through large-scale production, 
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storage and transport of green hydrogen to industrial sectors 
that are difficult or unable to electrify. New offshore wind 
farms would generate the green power and could gradually 
grow in capacity from 1 GW in 2027, to 4 GW by 2030, 
to more than 10 GW in 2040. These wind farms would 
be additional to the already planned wind farms for the 
renewable electricity supply. They would be directly linked 
to the hydrogen plant and all power would be used for the 
production of green hydrogen. With this, the consortium 
aims to produce 1 million tons of green hydrogen per year 
by 2040. This would avoid about 8 to 10 megatonnes of 
CO2 per year.

Mike Haigh, Mott MacDonald executive chair, said: “This is 
a signature project that will have a huge impact on global 
efforts to mitigate climate change. Securing this appointment is 
a testament to our world-class credentials, which was clearly 
recognised by the NortH2 Consortium.”

As lead technical integration consultant, Mott MacDonald will 
collate, evaluate and develop the potential technical solutions 
required to realise the project. The company will also provide 
cost, scheduling and risk management services associated 
with the technical implementation, to provide a clear path to 
the consortium for investment decisions and consequent 
development for the project. The management and control 
of risks and opportunities will play a key part during the 
development of the concepts and inform the optimisation 
process to achieve the target levelised cost of hydrogen.

NortH2 aims to integrate 4GW of offshore wind energy 
into the green hydrogen value chain by 2030 and more 
than10GW by 2040. The project is set to complete a 
feasibility study by mid-2021, with project development 
scheduled to start in the second half of 2021.

Ian Clarke, Mott MacDonald’s global sector leader for energy, 
said: “The development of green hydrogen production projects 
like this are critical to achieving North-West Europe’s net-
zero ambitions and meeting their energy needs. Phase one 
alone aims to generate 4GW of green offshore energy to 
produce, store and distribute hydrogen to end consumers 
such as hard to abate industrial sectors by 2030.”

VESTAS TAKES NEXT STEP TOWARDS 
LEADERSHIP IN OFFSHORE WIND

Vestas is the global leader in onshore wind, however 
to continue to lead the expansion of wind energy into 
becoming the dominant energy source, it is crucial for 
Vestas to become a leader in offshore wind. This journey 
was launched with the full acquisition of a former offshore 

joint venture, and Vestas is now taking another step forward 
by introducing the V236-15.0 MW turbine.

Henrik Andersen, Vestas President and CEO, says “Introducing 
our new offshore platform is a huge achievement for everyone 
at Vestas, as it marks a big leap forward in a very important 
journey. As a global renewables leader, every decision Vestas 
takes today must be in service of building scale for renewables 
in the future - only by doing this can we ensure a more 
sustainable future energy system. Offshore wind will play an 
integral role in the growth of wind energy and the V236-
15.0 MW will be a driver in this development by lowering 
levelized cost of energy thus making our customers more 
competitive in offshore tenders going forward”.

The V236-15.0 MW harnesses the optimum design synergies 
from existing turbine platforms, such as the 9 MW and 
EnVentus platforms, and expands the industrialisation of turbine 
design through a modular approach to scale components.

Anders Nielsen, Vestas Chief Technology Officer, says “With 
the V236-15.0 MW, we raise the bar in terms of technological 
innovation and industrialisation in the wind energy industry, 
in favour of building scale. By leveraging Vestas’ extensive 
proven technology, the new platform combines innovation 
with certainty to offer industry-leading performance while 
reaping the benefits of building on the supply chain of our 
entire product portfolio. The new offshore platform forms a 
solid foundation for future products and upgrades”.

With the world’s largest swept area exceeding 43,000 m2, 
the V236-15.0 MW delivers industry-leading performance 
and moves the boundaries of wind energy production to 
around 80 GWh/year, enough to power around 20,000 
European households and save more than 38,000 tonnes of 
CO2, which is the equivalent of removing 25,000 passenger 
cars from the road every year.

Combining the wind industry’s largest rotor with the highest 
nominal rating, it is designed to deliver excellent performance 
while reducing the number of turbines at park level, 
strengthening the project business case. The globally 
applicable offshore turbine offers 65 percent higher annual 
energy production than the V174-9.5 MW, and for a 900 MW 
wind park it boosts production by five percent with 34 fewer 
turbines. It offers excellent partial-load production, resulting in 
a more stable energy production, and a capacity factor over 
60 percent depending on site-specific conditions.

The first V236-15.0 MW prototype is expected to be 
installed in 2022, while serial production is scheduled 
for 2024.

enhancing performance
raising productivity

we endeavour to optimise our customers’
productivity through enhancing the

performance and e�cacy of their
processes in the marine and

o�shore industries.
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 TAIWAN
CATCHES THE BREEZE

For the most part of its history, Taiwan’s electricity has come from coal. In latter 
years, nuclear power accounted for 5,028 megawatts electrical (MWe) of capacity 
with 6 nuclear reactors. 

Even as Taipei does not belong to the United Nations and not bound by international 
obligations, the 35,000 sq. kilometre island, sequestered between the East China 
sea, Taiwan Strait, Philippine Sea and South China Sea, knows all too well that she 
must act in concert with the international community in battling climate change.  

It is to her good fortune that she is blessed and surrounded by deep oceans. 
Strong gale force winds wrap the island for close to six months a year. In turn it 
lends it to one of the most perfect combinations for harvesting energy for 
renewable energy for the utilisation and subsequent conversion of wind energy 
for use as electricity for households. 

By tapping on an inexhaustible reserve of wind energy, the government of Tsai 
Ing Wen is assuaging public concerns on air pollution. Even as Taipei, is not a 
member of the United Nations with none of the international and moral obligations 
required of members, the ruling Democratic Progressive Party (DPP) konws of 
its place in history and wants, from all outward appearances, to be on the right 
side of it. For that reason and more, it has drawn up the Renewable Energy 
Development Act in 2018, setting a goal of 5.7Gigawatt Watt (GW) of wind-power 
capacity by 2025. 

“  TAIWAN Is AT A 

crossroAds. From ITs 

INITIAl humble ForAys, 

The TAIWANese WINd FArm 

INdusTry cAN be sAId To 

hAve come 

oF Age ANd looks seT 

To TAke oFF posT 

covId-19 pANdemIc. ” 

COUNTRY REPORT As it happens there is potential for the harvesting of wind 
energy along the coastal regions. But strategically placing 
wind turbines along the coastal areas and surrounding 
offshore seas, technologies for installing these wind turbines 
can vary according to conditions such as ocean depth. 

The perennial threat of natural calamities – of which Taiwan 
has a surfeit all year around - has now demanded that 
the design of modern-day wind turbine installations be 
designed to resist natural disasters. The “floating” wind 
turbine installations is one such case in point. It confers 
so much of benefits chiefly, of which is the removal of 
pollutants from the air. 

eNergy hArvesT

The Taiwan government has until recently launched the 
2025 energy transition policy. The objectives of this policy 
include developing 5.7 (GW) installed capacity of offshore 
wind power by 2025 and achieving localisation of offshore 
wind energy industry.

The Taiwanese BOE, MOEA (Bureau of Energy, Ministry 
of Economic Affairs) has explained that under the energy 
transition policy, the MOEA will strive to achieve the target 
of 5.7 GW installed capacity of offshore wind power by 

2025. By any estimate, the offshore wind power is poised to 
generate US$36billion in investments, US$43billion in output 
value and create 20,000 job opportunities. It is a revenue 
multiplier that no government in the world can ignore.

According to the Asia Wind Energy association, Taiwan 
has seen discernible development in the regional offshore 
wind industry as it opens its markets to global players. 
Last December, Nearthlab, a drone solution provider for 
wind turbine inspection, announced the completion of an 
offshore wind turbine inspection off the coast of Taiwan in 
partnership with Siemens Gamesa Renewable Energy and 
Formosa I Wind Power Ltd. 

All these and many more are now on the back of a new 
arrangement by French, energy provider, Total to acquire a 
23% interest in Yunlin Holding, the owner of Yunlin offshore 
wind farm. The project is for a production capacity of 640 
megawatts (MW) and benefits from a 20-year guaranteed-
price power purchase agreement (PPA) with the state-owned 
company Taipower of USD 250/MWh for the first 10 years 
and USD 125/MWh for the following 10 years. 

Stéphane Michel, President Gas, Renewables & Power 
at Total in not concealing his ebullience said, “This 
agreement provides Total with an opportunity to gain a 

Photo: Jia Wei Ng on Unsplash
Gaomei Wetlands, Taiwan
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foothold in one of Asia’s main offshore wind markets and 
strengthens the Group’s position in this fast-growing segment, 
in line with its strategy of profitable development in 
renewables worldwide”.

In 2018, Orsted, Northland Power and CIP were awarded 
a total of 5.7 GW in offshore wind projects. It is on track to 
realising a potential target of 10-12 GW by 2030.

The GWEC (Global Wind Energy Council) attributes a 
key element and critical initiative of Taiwan’s offshore success 
to the feed-in tariff scheme offered by the government in 
the initial phase, a 20-year ladder FiT scheme of US$0.18 per 
MWh to back 3.8GW of capacity, creating scale of development 
to make cost reductions possible for future phases.

Looking towards the more mature offshore market, regulators 
and the government reviewed the support scheme set-up 
to capture achieved cost reduction potential and increased 
competitiveness of offshore wind through competitive 
bidding process in the next phase.

According to Mordor Intelligence’s report findings, the 
market for wind energy in Taiwan is expected to grow at a 
CAGR of more than 10% in the forecast period of 2020-
2025. Factors such as encouraging government policies 
and pressure to meet power demand using renewables to 
decrease dependency on fossil fuels are expected to be 
significant contributors to the growth of the market. 

Just as alluring is the very geography of the country, 
itself. Shallow coastal waters and high-speed winds ensure 
that Taiwan remains a magnet for turbines and offshore 
wind farms. 

For as long as living memory has stood, Taipei has been 
actively promoting various energy efficiency programmes. 
A report by the Asia Europe Energy Policy Research Network 
says a salient masterplan stipulation is for a target energy 
efficiency of 33% by 2025. 

Taiwan knows that in a time of rising oil prices, she just 
needs to proactively develop clean energy like solar, 
wind power and biofuels. The government is aiming for 
renewable energy to account for 15% of the nation’s 
energy by 2025. It would amount to 8.45 million kilo-
watts, capable of producing 28.7 billion kilowatt hours 
of electricity. 

Wind-generated power could create as much as 8.9 billion 
kilowatt hours of electricity by 2025, the report says. 
Under the Energy Management Law and the underlying 
Implementing Regulations and related measures, companies 
are encouraged to improve the energy efficiency of their 
operations and products. Mandatory programs have been 
established for the purpose. 

FuTure ouTlook

Unsurprisingly, the outlook for wind farms in Taiwan does 
appear bright.

Global law firm, Norton Rose Fulbright, says Taiwan has 
enjoyed great success in its offshore wind programme. 
Taiwanese government policy mandating greater local content 
requirements for offshore wind projects, along with a trend 
towards a lower feed-in tariff (FiT) and difficulties with liquidity 
in local currency, will henceforth shift the focus to seek new 
opportunities in Asia. 

A promising area is the development of synergies if 
Vietnam and Indonesia begin developing their renewable 
energy portfolios.

lATesT developmeNTs

Yet for all that has happened and continues to happen, there 
is no dearth of developments in the nation.

Danish-based, MHI Vestas Offshore Wind and Copenhagen 
Infrastructure Partners (CIP) Changfang & Xidao Offshore 
Wind Project, have leased Fortune Electric site in Taichung 
Harbour for turbine hub and final nacelle-related assembly 
operations in Taiwan.

MHI Vestas has taken on significant acreage in Taichung 
Harbour as it ramps up preparations to deliver the world’s 
most ambitious offshore wind localisation plan in Taiwan.

MHI Vestas and developer CIP have secured a 5000 sq m 
site located centrally in zone 1 of Taichung Harbour 
adjacent to the pre-assembly quayside of CIP’s Changfang & 
Xidao Offshore Wind Project, intended for assembly 
activities for some of the projects to be delivered in Taiwan 

using V-174 technology, which on record is proven to have 
the largest commercially proven rotor size accompanied by 
a very powerful output.

For certain MHI Vestas projects, turbine hub assembly is 
expected to be carried out on the site, as well as final 
nacelle-related - a turbine part that converts a wind’s kinetic 
energy into mechanical energy - assembly and testing. 

At present, MHI Vestas is the only wind turbine manufacturer 
to procure blades, transformer, blade materials, switchgear, 
and cables from within Taiwan.

Full speed AheAd

With all the permits and EIA approvals in place, Global 
offshore wind leader Ørsted is moving full throttle 
ahead with full-scale offshore construction activities of 
the 900 MW Greater Changhua 1 & 2a Offshore Wind 
Farms. Ørsted will begin laying export and array cables 
and installing the offshore substations and foundations 
in 2021 and proceed with wind turbine installation 
next year.

Picture: Ørsted   Greater Changhua 1 & 2a offshore wind farms

Photo: MHI Vestas Offshore Wind                                 MHI Vestas has taken on significant acreage in Taichung Harbour
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Lying some 60 km off the coast of Changhua County, the 
first large-scale and offshore wind farms in Taiwan are 
scheduled to be finalised by 2022. These are slated to 
provide clean energy to a million households.

Ørsted has kicked off the horizontal directional drilling 
(HDD) to prepare for cable laying and scour protection 
works to make the seabed ready for foundation installation. 
Moreover, Ørsted is progressing well with onshore 
construction, including completing the civil works of the 
two onshore substation main buildings and the upgrade 
works of the hinterland at wharfs 36 and 37 at the 
Por t  o f  Ta ichung for  s to r ing  key  components  fo r 
offshore installation.

oFFshore IN sIghT

Ahead of future tender rounds, wpd signed an agreement 
with Taiwan Green Power Co, Ltd. (TGP), an offshore wind 
developer belonging to the Taiwanese LeaLea Group. The 
partners will jointly develop the offshore wind farm site 
No. 28, which is expected to be part of the third tender 
round in Taiwan. The project with a planned installed 
capacity of up to 600 MW is off the coast of Changhua 
in an area with excellent wind conditions. Through its 
development LeaLea has already received the EIA approval 
and built up a lot of local support for the project. The 
joint venture with wpd is expected to be the perfect fit 
as wpd is known as frontrunner for the involvement of lo-
cal companies in Taiwan and is overperforming with re-
gards to the localisation rules.

A further milestone was reached in the Yunlin project, 
when Thai Electricity Generating Public Company Limited 
(EGCO Group) acquired a 25% stake in Yunlin Holding 
GmbH, owner of the 640 MW Yunlin offshore wind farm, 
from wpd. As the transaction has now been closed, wpd 
has again been able to win another solvent and reliable 
partner for the project, in addition to the Japanese Sojitz 
Group (27%), while wpd remains the largest shareholder 
in the project. The Yunlin project, being one of the largest 
offshore projects in Asia is in the Taiwan Strait, about 8 
km west of the coast of the Yunlin district. The project will 
be constructed and commissioned in two phases; phase 1 
with the first half to be completed end of 2020 and phase 
2 with the second half in the third quarter of 2021. A total 
of 80 Siemens Gamesa SG 8.0 turbines will produce green 
electricity there.

Major steps have further been made regarding the 350 MW 
Guanyin project, wpd’s second offshore project in Taiwan. 
Here, wpd was able to make the construction schedule 
more effective and thus saved additional costs in order to 
comply with the 2020 tariff. Now the project is expected 
to be installed within one year (2022), and all major supply 
agreements have been adjusted to support this approach. 
While the signing of the supply agreements is expected 
to be inked soon, everything depends on the issuance of 

the last remaining permits in summer, followed by the 
closing of financing in the fourth quarter of 2020.

“Wpd values long-term partnerships and local footprint. In 
challenging times this becomes even more important and 
we are happy to strengthen our ties to Taiwan by introducing 
new investors to the country and by finding new local alliances. 
Taiwan will remain our key market in Asia.” enthused Achim 
Berge Olsen, COO of wpd AG.

TAkINg FlIghT

The inspected turbines in Taiwan are 6MW-class turbines 
with blades reaching over 75 meters. While onshore blades 
typically measure around 50 meters, offshore wind turbines 
utilise longer, larger blades to maximise operational efficiency. 
Offshore wind turbines are harder to inspect and repair 
as they have lower accessibility compared to onshore wind 
turbines. Drone inspection has become a favourable option 
for farm owners and operators, and more so for those located 
in the offshore sites.

Nearthlab has been accelerating its market expansion 
overseas beginning from the first quarter of 2020 in 
partnership with Siemens Gamesa Renewable Energy 
North America. Nearthlab’s all-in-one solution includes 
Nearthlab’s autonomous drone, its data management 
platform, and a pilot training program. Nearthlab’s data 
management platform, Zoomable, offers a high level of 
compatibility with other asset management platforms. Based 
on this flexibility, Nearthlab offers an inspection solution 
optimised for the client’s workflow.

Nearthlab is expanding the scope of its partnership with 
Siemens Gamesa Renewable Energy beginning with onshore 
wind turbine inspections in North America. Nearthlab has 
successfully demonstrated its capability to conduct offshore 
wind turbine inspections with autonomous drone technology 
in Taiwan. Nearthlab is also providing its all-in-one inspection 
solution to North America, Europe, and Japan.

A secoNd WINd

All that stands between now and the final phasing out 
nuclear reactors in the country, is the stamp of confidence 
the country needs from the international community. There 
now appears, no shortage of that. French oil giant’s Total 
recent commitment may in all probability be just the start of 
a long series of engagements with the outside world. 

Just as well, efforts to tap on renewable energy sources and 
realise the goal of net zero by 2050 does not seem a pipe 
dream. Momentum just builds and continues to build for the 
harvesting of wind energy. 

And Taiwan, in a characteristically ‘breezy’ matter, does 
seem to have arrived!

THE MARKET OUTLOOK FOR 

WINd FArms

Global renewable energy capacity additions in 2020 beat earlier estimates and all 
previous records despite the economic slowdown that resulted from the COVID-19 
pandemic. According to data released today by the International Renewable Energy 
Agency (IRENA) the world added more than 260 gigawatts (GW) of renewable 
energy capacity last year, exceeding expansion in 2019 by close to 50 per cent.

IRENA’s annual Renewable Capacity Statistics 2021 shows that renewable energy’s 
share of all new generating capacity rose considerably for the second year in a row. 
More than 80 per cent of all new electricity capacity added last year was renewable, 
with solar and wind accounting for 91 per cent of new renewables.

Renewables’ rising share of the total is partly attributable to net decommissioning of 
fossil fuel power generation in Europe, North America and for the first time across 
Eurasia (Armenia, Azerbaijan, Georgia, Russian Federation and Turkey). Total fossil 
fuel additions fell to 60 GW in 2020 from 64 GW the previous year highlighting a 
continued downward trend of fossil fuel expansion.

“These numbers tell a remarkable story of resilience and hope. Despite the 
challenges and the uncertainty of 2020, renewable energy emerged as a source of 
undeniable optimism for a better, more equitable, resilient, clean and just future,” 
said IRENA Director-General Francesco La Camera. “The great reset offered a 
moment of reflection and chance to align our trajectory with the path to inclusive 
prosperity, and there are signs we are grasping it.”

“  despITe covId-19 

pANdemIc, more ThAN 

260gW oF reNeWAble 

eNergy cApAcITy Were 

Added globAlly IN 

2020, beATINg prevIous 

record by AlmosT 50%. 

IreNA dIrecTor-geNerAl 

FrANcesco lA cAmerA 

hAIls sTArT oF ‘decAde oF 

reNeWAbles’. ” 

SPECiAL REPORT

Photo: Nicholas Doherty on Unsplash    Offshore wind power will expand impressively over the next two decades
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Vietnam (11 GW). Japan also added over 5 GW and India 
and Republic of Korea both expanded solar capacity by more 
than 4 GW. The United States of America added 15 GW.

Net bioenergy capacity expansion fell by half in 2020 (2.5 
GW compared to 6.4 GW in 2019). Bioenergy capacity 
in China expanded by over 2 GW. Europe the only other 
region with significant expansion in 2020, added 1.2 GW 
of bioenergy capacity like 2019.

Very little geothermal energy capacity was added in 2020. 
Turkey increased capacity by 99 MW and small expansions 
occurred in New Zealand, the United States of America 
and Italy.

Off-grid capacity, on the other hand, grew by 365 MW in 
2020 (2%) to reach 10.6 GW. Solar expanded by 250 MW 
to reach 4.3 GW and hydro remained almost unchanged at 
about 1.8 GW.

OFFShORe WIND tO beCOMe A $1 tRIllION 
INDuStRy

Offshore wind power will expand exponentially over the next 
two decades, boosting efforts to decarbonise energy systems 
and reduce air pollution as it becomes a growing part of 
electricity supply, according to an International Energy 
Agency (IEA) report published.

Offshore Wind Outlook 2019 combines technology 
and market developments with a specially commissioned 
geospatial analysis that maps out wind speed and quality 
along hundreds of thousands of kilometres of coastline 
around the world.

The IEA finds that global offshore wind capacity may increase 
15-fold and attract around $1 trillion of cumulative investment 
by 2040. This is driven by falling costs, supportive government 
policies and some remarkable technological progress, such as 
larger turbines and floating foundations. That’s just the start – 
the IEA report finds that offshore wind technology has the 
potential to grow far more strongly with stepped-up support 
from policy makers.

Europe has pioneered offshore wind technology, and the region 
is positioned to be the powerhouse of its future development. 
Today, offshore wind capacity in the European Union stands 
at almost 20 gigawatts. Under current policy settings, that is 
set to rise to nearly 130 gigawatts by 2040. However, if the 
European Union reaches its carbon-neutrality aims, offshore 
wind capacity would jump to around 180 gigawatts by 2040 
and become the region’s largest single source of electricity.

An even more ambitious vision – in which policies drive 
a big increase in demand for clean hydrogen produced 
by offshore wind – could push European offshore wind 
capacity dramatically higher.

China is also set to play a major role in offshore wind’s long-term 
growth, driven by efforts to reduce air pollution. The technology 
is particularly attractive in China because offshore wind farms 
can be built near the major population centres spread around 
the east and south of the country. By around 2025, China is likely 
to have the largest offshore wind fleet of any country, overtaking 
the United Kingdom. China’s offshore wind capacity is set to rise 
from 4 gigawatts today to 110 gigawatts by 2040. Policies 
designed to meet global sustainable energy goals could push 
that even higher to above 170 gigawatts.

The United States has good offshore wind resources in the 
northeast of the country and near demand centres along the 
densely populated east coast, offering a way to help diversify 
the country’s power mix. Floating foundations would expand 
the possibilities for harnessing wind resources off the west coast.

“In the past decade, two major areas of technological 
innovation have been game-changers in the energy system by 
substantially driving down costs: the shale revolution and the 
rise of solar PV,” said Dr Fatih Birol, the IEA’s Executive Director. 
“And offshore wind has the potential to join their ranks in terms 
of steep cost reduction.”

The huge promise of offshore wind is underscored by the 
development of floating turbines that could be deployed further 
out at sea. In theory, they could enable offshore wind to meet the 
entire electricity demand of several key electricity markets several 
times over, including Europe, the United States and Japan.

“Offshore wind currently provides just 0.3% of global power 
generation, but its potential is vast,” Dr Birol said. “More 
and more of that potential is coming within reach, but much 
work remains to be done by governments and industry for it 
to become a mainstay of clean energy transitions.”

Governments and regulators can clear the path ahead for 
offshore wind’s development by providing the long-term vision 
that will encourage industry and investors to undertake the 
major investments required to develop offshore wind 
projects and link them to power grids on land. That includes 
careful market design, ensuring low-cost financing and 
regulations that recognise the development of onshore grid 
infrastructure is essential to the efficient integration of power 
production from offshore wind.

Industry needs to continue the rapid development of the 
technology so that wind turbines keep growing in size and 
power capacity, which in turn delivers the major performance 
and cost reductions that enables offshore wind to become more 
competitive with gas-fired power and onshore wind.

What’s more, huge business opportunities exist for oil and 
gas sector companies to draw on their offshore expertise. 
An estimated 40% of the lifetime costs of an offshore wind 
project, including construction and maintenance, have 
significant synergies with the offshore oil and gas sector. That 

“Despite the difficult period, as we predicted, 2020 marks the 
start of the decade of renewables,” continued Mr. La Camera. 
“Costs are falling, clean tech markets are growing and never 
before have the benefits of the energy transition been so clear. 
This trend is unstoppable, but as the review of our World 
Energy Transitions Outlook highlights, there is a huge amount 
to be done. Our 1.5 degree outlook shows significant planned 
energy investments must be redirected to support the transition 
if we are to achieve 2050 goals. In this critical decade of 
action, the international community must look to this trend as a 
source of inspiration to go further,” he concluded.

The 10.3 per cent rise in installed capacity represents 
expansion that beats long-term trends of more modest growth 
year on year. At the end of 2020, global renewable generation 
capacity amounted to 2 799 GW with hydropower still 
accounting for the largest share (1 211 GW) although solar 
and wind are catching up fast. The two variable sources 
of renewables dominated capacity expansion in 2020 with 
127 GW and 111 GW of new installations for solar and 
wind respectively.

China and the United States of America were the two 
outstanding growth markets from 2020. China, already the 
world’s largest market for renewables added 136 GW last 
year with the bulk coming from 72 GW of wind and 49 GW 

of solar.  The United States of America installed 29 GW of 
renewables last year, nearly 80 per cent more than in 2019, 
including 15 GW of solar and around 14 GW of wind. 
Africa continued to expand steadily with an increase of 2.6 
GW, slightly more than in 2019, while Oceania remained 
the fastest growing region (+18.4%), although its share of 
global capacity is small and almost all expansion occurred 
in Australia.

hIGhlIGhtS by teChNOlOGy

Growth in hydropower energy recovered in 2020, with the 
commissioning of several large projects delayed in 2019. 
China added 12 GW of capacity, followed by Turkey with 
2.5 GW.

Wind energy expansion almost doubled in 2020 compared 
to 2019 (111 GW compared to 58 GW last year). China 
added 72 GW of new capacity, followed by the United States of 
America (14 GW). Ten other countries increased wind capacity 
by more than 1 GW in 2020. Offshore wind increased to reach 
around 5% of total wind capacity in 2020.

Total solar capacity has now reached about the same level 
as wind capacity thanks largely to expansion in Asia (78 GW) 
in 2020. Major capacity increases in China (49 GW) and 

Photo: Reegan Fraser on Unsplash     Global offshore wind capacity may increase 15-fold and attract around $1 trillion of cumulative 
investment by 2040
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translates into a market opportunity of US$400billion or more 
in Europe and China over the next two decades.

GlObAl OFFShORe WIND eNeRGy MARKet 
SIZe & ShARe WIll ReACh uSD 87.5 bIllION 
by 2026

According to research by Facts and Factors, a marketing 
research agency, the global Offshore Wind Energy Market was 
estimated at US$36.07billion in 2019 and is expected to reach 
US$87.5billion by 2026. The global Offshore Wind Energy 
Market is expected to grow at a compound annual growth rate 
(CAGR) of 13.5% from 2019 to 2026.

Also called offshore wind power, offshore wind energy is the 
renewable energy production from the wind farms, constructed 
off the shore to harvest wind energy for electricity generation. 
Offshore wind power includes deep water areas that utilise 
floating wind turbines and inshore water areas such as fjords, 
lakes, and sheltered coastal areas, which utilise conventional 
fixed bottom wind turbine technologies.

Growing awareness for the replacement of existing 
conventional power generation technologies that utilise a 
substantial amount of fossil fuels and whose emissions pollute 
the environment is expected to power up the offshore wind 
energy market growth. Favourable regulatory inclination 
towards efficient extraction of energy sources in addition to 
sustainable growth is anticipated to positively impact the 
market dynamics. Moreover, reduced human interventions, 
limited land utilisation, and low maintenance are additional 
advantageous factors leading to a positive outlook towards 
offshore energy wind production.

The electrical infrastructure segment is anticipated to exhibit the 
highest CAGR during the forecast period. The high growth of 
this segment owes to the growth of land-based transmission 
infrastructure, offshore substation, and accessories of the 
offshore wind turbines. In the location segmentation for 
offshore wind turbines, the shallow water installations are 
anticipated to hold the largest share during the forecast 
period. The installation of the wind energy system in shallow 
water is cost-effective due to suitable weather conditions. 
The installation of wind turbines in deep water is expensive. 
Despite the challenges and cost, the installation of offshore 
wind turbines is continued in all three water locations based 
solely, on wind speed.

The market is expected to grow at a significant rate over the 
forecast period owing to increased demand for renewable 
energy resources. The benefits associated with the installation 
of offshore wind energy platforms include limited land usage, 
reduced human intervention, and low maintenance.

Furthermore, governments across the world have a positive 
inclination towards optimum use of renewable energy 
resources in wake of changing climatic conditions that have 

benefitted the growth of the offshore wind energy market.

The offshore wind energy market research report delivers 
an acute valuation and taxonomy of the offshore wind 
energy industry by practically splitting the market based on 
components, locations, and regions. Through the analysis 
of the historical and projected trends, all the segments 
and sub-segments were evaluated through the bottom-up 
approach, and different market sizes have been projected 
for FY 2020 to FY 2026.

Europe is expected to continue the trend of dominance 
owing to the higher presence of shallow water regions and 
increased government funding. The drive towards lowering 
carbon footprints and greenhouse emissions has further 
boosted the market growth. The Asia Pacific region is 
expected to hold second position owing to government funding 
towards the offshore projects. Japan is leading the way in 
the Asia Pacific region while other countries are expected 
to follow a similar trend. The growing industrialisation is 
fuelling the need for higher energy demand from the power 
sector which in turn is propelling towards the adoption 
of renewable energy production solutions. The coastal 
countries in this region are focusing on power generation 
through renewable energy sources and offshore wind 
farms thus propelling the market growth. Technological 
advancement and clean energy consumption are expected 
to be key drivers propelling the offshore wind energy 
installation, thereby creating opportunities in major markets 
in the Asia-Pacific region, especially in countries like Japan, 
China, and South Korea.

Key tAKeAWAyS

Extensive interviews with CEOs’ of leading companies in the 
global offshore wind energy market, the global offshore wind 
energy market will witness a substantial growth of nearly 13.5% 
over the forecast period.

In 2019, the market was valued at approximately US$36billion, 
2019 and is expected to be valued over US$87.5 billion 
by 2026.

Based on the component segment, electric infrastructure is 
expected to exhibit the highest growth rate during the forecast 
period. The major factors responsible for the market growth 
of electric infrastructure is the growth of land-based electricity 
transmission infrastructure.

Shallow water installations glow with sterling promise. They 
are expected to continue their domination through the 
forecast period. 

Europe is expected to be the largest revenue-generating 
region for offshore wind energy over the forecast period. 
The Asia Pacific regional market is expected to exhibit the 
highest growth in the global offshore wind energy market.
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AzerbAijAn
InchIng closer Than ever 

To renewables 

proJecT news Wiebke Schloemer, IFC 
Director for Europe and 
Central Asia, said: “One 
of IFC’s strategic priorities 
in Azerbaijan is to support 
the country’s move to 
a new private-sector led 
growth model. Helping the 
nation—rich in oil and 
gas resources—explore 
and develop offshore 
wind energy can increase 
private sector participation, 
while also supporting 
energy transition. This 
will play a catalytic role, 
strengthening Azerbaijan’s 
infrastructure and tackling 
climate change.” 

A c c o r d i n g  t o  t h e 
Memorandum, cooperation 
with the IFC envisages an 
assessment of the potential 
of offshore wind power 
in Azerbaijan and the 
development of a roadmap, 
and at the next stage - the 
tender management related to relevant offshore projects, the 
definition of partnerships with the private sector, and the 
implementation of auxiliary investments.  

The work stipulated by the Memorandum of Understanding 
will be implemented within the IFC Offshore Wind Development 
Program. This program is funded by the World Bank`s 
Energy Sector Management Assistance Program, ESMAP. The 
technical potential of offshore wind energy in Azerbaijan 
is estimated at 157 gigawatts, according to a preliminary 
analysis provided by the Energy Sector Management Assist-
ance Program (ESMAP).  
 
It should be reminded that Azerbaijan became a member of 
IFC, working in more than 100 countries since 1995.  

Meanwhile, a report from Aegir Insights says the the 
Caspian Sea has the best wind resources in the region and 
shallow waters optimal for fixed-bottom turbines, Aegir 
Insights’ doesn’t expect to see build-out from the markets 
surrounding it – Russia, Kazakhstan, Turkmenistan and 
Azerbaijan – in the foreseeable future, as these markets have 

access to cheap energy from 
fossil fuels and likely won’t 
prioritise offshore wind.

However, Azerbaijan has 
taken small steps towards 
political action on offshore 
wind development as the 
World Bank is assisting the 
country with developing a 
roadmap for developing 
the first offshore wind farms 
in the Caspian Sea.

The agreement with the 
World Bank comes close 
on the heels of yet another 
such deal,  Baku made 
with ACWA Power of 
Saudi Arabia. 

Over the website of ACWA, 
it says, “though Azerbaijan 
has rel ied largely on 
natural gas to meet its 
energy needs, the focus is 
now on diversification and 
boosting of alternative 

energy resources. Renewables offer the most prominent solution 
to meeting Azerbaijan’s ambitious climate targets”. 

Baku is committed to reducing its greenhouse gas (GHG) 
emissions by 35% by 2030, under the Paris Agreement, 
which emphasises the use of alternative and renewable 
energy sources to achieve this target. With its excellent 
wind resources, Azerbaijan’s move towards effectively 
harnessing wind as a sustainable energy source is being 
fast tracked by key public private partnerships, continues 
the ACWA website. 

Indeed, as the first foreign investment based independent 
wind power project in Azerbaijan structured as a public-
private partnership, the plant will contribute to reach 
Azerbaijan’s target of 30% of renewable energy capacity by 
2030. Once complete, it will power 300,000 households. 
400,000 tonnes of emissions will also be offset each year, 
supporting the country’s green ambitions.

According to the World Bank, Azerbaijan’s carbon 
emissions for 2016 was 3.855 metric tons per capita. 

A Memorandum of Understanding (MOU) was signed between the Ministry of 
Energy and International Finance Corporation (IFC), a member of the World Bank 
Group, on cooperation in the use of offshore wind energy resources to develop the 
renewable energy sector in Azerbaijan. 

The news from the landlocked nation’s Ministry of Energy said the MOU was 
signed in the context of the common goals of the Ministry of Energy and IFC, such 
as promoting the use of renewable energy sources in the nations. It also calls for 
the participation of private sector in this area to improve the financial sustainability 
and efficiency of the energy sector. 

Minister of Energy Parviz Shahbazov said: “Renewable Energy has been 
determined by the Head of State Ilham Aliyev as one of the significant priorities 
of Azerbaijan’s socio-economic and diversified development course, as well as 
achieving a clean environment by 2030. It is necessary to use the offshore wind 
energy potential to ensure that the renewable energy has a significant position in 
production and consumption.

The rich energy resources of the Caspian Sea are an important source for the 
development of not only the hydrocarbon industry, but also the green energy sector. 
Cooperation efforts with IFC will contribute to the development of offshore wind 
energy production in Azerbaijan, as well as the use of renewable energy and the 
reduction of carbon emissions.”

Picture above is from the Azerbaijan Ministry of Energy. The new deal will take 
Azerbaijan’s move one step closer to realising its offshore wind power potential. W
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Going Global: Expanding Offshore Wind to Emerging Markets.http://documents.worldbank.org/curated/en/716891572457609829/pdf/Going-Global-Expanding-Offshore-Wind-To-Emerging-
Markets.pdf
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Technology news

WIND 
BeneATh 

My wIngs

A wind turbine works by converting wind energy into electrical energy. Essentially 
it consists of turbine blades connected via a hub. Through a gear box and 
shaft system, it is connected to a generator which generates electricity. It is then 
channelled to a transformer system that in turn is ‘plugged’ into an electric grid.

So how does it work? The directional kinetic energy of wind travelling at high speeds, 
exerts a force on the turbine blades and is used to rotate each blade of the turbine. 
This energy is converted into the rotational energy of the effective ‘input’ shaft to a 
planetary gearbox system which increases the rotational speed of the ‘output’ shaft 
system that is connected to a generator. A generator is an ‘inverse’ motor that 
coverts the rotational energy of the moving shaft into electrical energy. This electrical 
energy is then “stepped” up by transformers located at for example, the base of the 
wind turbine, and is then sent into the ‘grid’ system.

Windmills have existed for hundreds of years as energy 
conversion and transformation devices being used to perform 
work. The difference between the latter-day wind turbine used 
in wind farms as energy conversion and transformation devices 
is the high level of sophistication of the designs.

LIFT AND DRAG

Latter day aerofoil design that is aerodynamically modelled 
and simulated for maximised efficiency produces the subtly 
curvilinear surfaces of the turbine blades. ‘Aerofoil’ designs 
can be variegated across the cross sections of the turbine 
blades, that gently undulates, rotates and ‘turns’ the blades 
at their connections to the hub, so that blade direction can 
be normal to the wind forces for effective transfer at high 
and even lower wind speeds. The gigantic spans of the 
turbine blades of up to 60m are possible to ‘trap’ and convert 
the wind energy. 

The ‘nacelle’ is a cover housing that contains the generating 
components of the turbine, often consisting of the generator, 
gear box, drive train and hub.

WIND FARM PROJECTS

In recent times, there has been a variety of innovative 
wind farm projects centred around different aspects of the 

value chain system. There is also a divergence of wind 
farm projects based on differing national geographies, 
oceanographic factors, wind speeds etc. There are onshore 
projects located around coastal regions as well as offshore 
projects that are taking place across the vast expanse of 
the oceans. Essentially, these are electricity and power 
generating projects that are aimed at supplying house-
holds with clean and carbon free sources of electricity.

NExT GENERATION PLATFORM

MODEC, Toyo Construction and Furukawa Electric have 
announced that a proposal to reduce Capital Expenditure 
(CAPEX) and Operating Expense (OPEX) of Floating 
Offshore Wind Turbines was officially adopted by New 
Energy and Industrial Technology Development Organization 
(“NEDO”) in Japan. As of October 30, 2020, MODEC, 
Toyo Construction and Furukawa Electric signed a 
contract with NEDO related to the foregoing Research 
and Development.

Offshore Wind Turbines, which are being widely introduced 
mainly in Europe toward a decarbonised society, will be 
moving from coastal installations to more windy offshore 
areas to obtain higher energy efficiency, so in addition to 
the fixed bed type, Floating Offshore Wind Turbines are 
getting attention as well.

“ A SLEW OF 

INNOvATIvE AND ExCITING 

WIND FARM PROJECTS hAS 

bEEN SLATED IN ThE NEAR 

AND LONGER TERM. MARINE 

& OFFShORE LOOkS AT ThE 

TEChNOLOGy bEhIND ThESE 

PROJECTS AND RECENT 

DEvELOPMENTS. ” 

Picture: MODEC  Artist impression of a Floating Offshore Wind Turbine

Photo: GE Renewable Energy          Wind energy powers a turbine to generate electricity.



May to Jun 202130 May to Jun 2021 31

This research and development aim at reducing the over-
all cost of Floating Offshore Wind Turbines by adopting 
Tension Leg platform (TLP) instead of the catenary mooring 
which is being demonstrated in Japan and overseas. 
Taking advantage of platform stability by TLP, MODEC, 
Toyo Construction and Furukawa Electric will develop low-
cost next-generation platform and mooring system with 
structural reliability required for a floater to be mounted 
with a large capacity wind turbine of over 10 MW, which 
is expected to be a common size in the actual business 
application, and durable submarine power transmission 
line system. In addition, compared with catenary mooring, 
the area occupied by mooring lines in the sea can be 
significantly reduced, so the negative impact on fisheries 

and ship operations can be minimised, and excellent 
social acceptability can be realised.

RENEWAbLE ENERGy

In a separate development, GE Renewable Energy announced 
that it has been awarded a contract by Vietnam Join-Stock 
Construction Electricity Corporation (VNECO) to supply a 
total of eight of GE’s 3.8-137 MW wind turbines to support 
construction of the Thuan Nhien Phong (TNP) wind farm in 
Binh Thuan province, in the South-Central Coastal region of 
Vietnam. The contract also provides a 10-year full-service 
O&M agreement for operation and maintenance of the 
wind farm.

The wind farm will be powered by eight of GE’s 3.8 MW 
platform with a 137-metre-rotor wind turbine, with a 
customised hub height of 131.4-metre towers that are 
ideally suited to take advantage of the wind conditions in 
Binh Thuan province.

Gilan Sabatier, Regional Leader for GE Renewable Energy’s 
Onshore Wind Business in South Asia and ASEAN, said, “we 
very much look forward to our new partnership with VNECO 
in the renewable space in Vietnam and are proud to have 
been selected by them for this project. The Thuan Nhien Phong 
wind farm underlines GE Renewable Energy’s commitment to 
support Vietnam’s renewable energy’s aspirations.”

hvDC TRANSMISSION SySTEM

In yet another development, a specially formed consortium 
of GE Renewable Energy’s Grid Solutions and Sembcorp 
Marine have been awarded the full contract to supply 
a state-of-the-art high voltage direct current (HVDC) 
transmission system for Sofia, one of the world’s largest off-
shore wind farm projects. Once operational, Sofia, located in 
the North Sea 195 kilometers off the coast of the North East of 
England, will be able to generate enough wind energy to meet 
the electricity needs of almost 1.2 million average UK homes.

The HVDC transmission system represents Sofia’s second 
largest contract and will include the design, manufacture, 

Picture: MODEC                                                         Comparison rendering of footprint due to difference in mooring methods

Photo: GE Renewable Energy                                                          GE Renewable Energy’s commitment to support aspirations.

installation, commissioning and maintenance of the offshore 
converter platform and the onshore converter station, including 
all ancillary equipment. Construction of the wind farm is 
set to begin onshore at its Teesside converter station site this 
year, with offshore construction expected to get underway in 
2023. Teesside, an ideal location to serve the vast offshore 
wind potential of the North Sea, will also be the future home 
of GE Renewable Energy’s new blade manufacturing plant.

MORE ExCITING TIMES

According to the International Renewable Energy Agency 
(IRENA), wind energy expansion almost doubled in 2020 
compared to 2019 (111 GW compared to 58 GW last 
year). China added 72 GW of new capacity, followed by 
the United States of America (14 GW). Ten other countries 
increased wind capacity by more than 1 GW in 2020. 
Offshore wind increased to reach around 5% of total wind 
capacity in 2020.

The International Energy Agency (IEA) finds that global 
offshore wind capacity may increase 15-fold and attract 
around $1 trillion of cumulative investment by 2040. This 
is driven by falling costs, supportive government policies 
and some remarkable technological progress, such as 
larger turbines and floating foundations. IEA reports that 
offshore wind technology has the potential to grow far more 
strongly with stepped-up support from policy makers.

Photo: GE’s Grid Solutions                                           State-of-the-Art HVDC System for RWE’s Sofia Offshore Wind Farm
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ØRSTED:  
RenewABle hyDRogen 

In The neTheRlAnDs 
AnD BelgIUM

‘SeaH2Land’ is an ambitious vision, linking GW-scale electrolysis to the large 
industrial demand in the Dutch-Flemish North Sea Port cluster through an envisaged 
regional cross-border pipeline. The green electricity required to produce the renewable 
hydrogen is proposed to come from the build-out of additional large-scale offshore 
wind. The major industrial companies in the region ArcelorMittal, Yara, Dow Benelux, 
and Zeeland Refinery, support the development of the required regional infrastructure 
to enable sustainably-produced steel, ammonia, ethylene, and fuels in the future, 
helping the Netherlands and Belgium to accelerate their carbon reductions towards 
2030 and beyond.

The SeaH2Land vision includes a renewable hydrogen 
production facility of 1 GW by 2030 to be developed by Ørsted. 
If realised, the electrolyser, which will produce the renewable 
hydrogen, can convert about 20% of the current hydrogen 
consumption in the region to renewable hydrogen.

With 580,000 tonnes per year, the North Sea Port cluster is one 
of the largest production and demand centres of fossil hydrogen 
in Europe today. Driven by decarbonisation efforts, industrial 
demand in the cluster could grow to about 1,000,000 tonnes by 
2050, equivalent to roughly 10 GW of electrolysis.

GW ELECTROLYSER LINKED TO 2 GW 
OFFSHORE WIND FARM

Ørsted proposes to connect the GW electrolyser directly to a 
new 2 GW offshore wind farm in the Dutch North Sea. This will 
enable the large-scale supply of renewable electricity required 
for production of renewable hydrogen and fits well with the 
ambitions of the Dutch authorities for an accelerated offshore 
wind roll-out in line with increasing electricity demand. The 
offshore wind farm could be built in one of the zones in the 
southern part of the Dutch exclusive economic zone that has 
already been designated for offshore wind development.

REGIONAL INFRASTRUCTURE AND 
HYDROGEN EXCHANGE

The industrial players in the region, united in the Smart Delta 
Resources (SDR) industry partnership, will continue the dialogue 
with TSOs for them to develop a regional open-access pipeline 
network of about 45 km, stretching across the North Sea Port 
area from Vlissingen-Oost (NL) to Gent (BE).

The GW electrolyser is proposed to link to the envisaged 
regional pipeline system connecting large-scale consumption 
and production in the cluster. Yara, in consortium with Ørsted, 
and Zeeland Refinery have each announced plans for mid-
size renewable hydrogen production at their sites, while Dow 
has been exporting hydrogen to Yara since 2018 through 
the world’s first conversion of a gas pipeline into hydrogen. 
The network can be extended further south to ArcelorMittal 
as a short-term solution and further north, underneath the 
river Scheldt, to Zeeland Refinery, as a crucial link to create 
a unique regional ecosystem of hydrogen exchange with 
significant carbon reduction in the manufacturing processes 
of ammonia, chemicals, and steel and a significant contribution 
to the European Green Deal.

Moreover, the cluster strategy proposes to extend the 380 
kV high-voltage network for the electrification needs of 

the industry south of the river Scheldt. This would enable 
GW-sized electrolysis and offshore wind landing zones 
on both sides of the river, turning the cluster into a true 
energy hub.

PHASED BUILD-OUT OF ELECTROLYSER 
CAPACITY

Subject to a regulatory framework being in place, the 
regional network will unlock the first phase of SeaH2Land, 
which comprises 500 MW of electrolyser capacity. The 
second phase of SeaH2Land which scales the electrolyser 
capacity to 1 GW will require the possibility to connect to a 
national hydrogen backbone, providing additional flexibili-
ty and storage. Several locations north and south of the river 
Scheldt have been identified for GW-scale electrolysis. In 
the meantime, several projects are being developed in the 
region on the sites of industrial players, such as Zeeland 
Refinery’s envisaged 150 MW electrolyser, which are also 
to be connected to the network.

If realised as envisaged, Ørsted - the world leader in offshore 
wind - will develop the offshore wind farm and electrolyser. 
North Sea Port - the port stretching from Zeeland (NL) 
into Flanders (BE) - and Smart Delta Resources will take 
the lead in developing the regional infrastructure in close 
collaboration with the TSOs, supported by the provinces 
of Zeeland and Oost-Vlaanderen. The biggest industrial 
companies in the region, ArcelorMittal - the world’s largest 
steel producer outside China, Yara - the world’s leading 
ammonia producer, Dow - one of the biggest material science 
companies in the world, and Zeeland Refinery - owned by 
leading oil and gas companies and a co -supplier of 
low-carbon hydrogen to the network - will continue to take 
part in the hydrogen exchange in the industrial cluster. The 
industrial demand in the region will provide the offtake of 
renewable hydrogen when the right framework conditions 
and economics are in place.

Martin Neubert, Chief Commercial Officer and Deputy 
Group CEO, Ørsted, says: “The Dutch-Flemish North Sea 
Port covers one of the largest hydrogen clusters in Europe. 
As the world looks to decarbonise, it’s paramount that we 
act now to secure the long-term competitiveness of European 
industry in a green economy. The SeaH2Land project out-
lines a clear vision and roadmap for large-scale renewable 
hydrogen linked to new offshore wind capacity. With the 
right framework in place, the Netherlands and Belgium 
can leverage the nearly unlimited power of offshore wind to 
significantly advance renewable hydrogen as a true European 
industrial success story.”

Picture: Ørsted           Linking GW-scale electrolysis and industrial demand
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A NEW ERA OF OFFSHORE GREEN 
HYDROGEN PRODUCTION

Siemens Gamesa and Siemens Energy have announced that 
they are joining forces combining their ongoing wind to 
hydrogen developments to address one of the major challenges 
of our decade — decarbonising the economy to solve the climate 
crisis. The companies are contributing with their developments 
to an innovative solution that fully integrates an electrolyser 
into an offshore wind turbine as a single synchronised system 
to directly produce green hydrogen. The companies intend 
to provide a full-scale offshore demonstration of the solution 
by 2025/2026. The German Federal Ministry of Education 
and Research announced today that the developments can 
be implemented as part of an ideas’ competition “Hydrogen 
Republic of Germany”.   

“Our more than 30 years of experience and leadership in the 
offshore wind industry, coupled with Siemens Energy’s expertise 
in electrolysers, brings together brilliant minds and cutting-edge 
technologies to address the climate crisis. Our wind turbines 
play a huge role in the decarbonization of the global energy 
system, and the potential of wind to hydrogen means that we can 
do this for hard-to-abate industries too. It makes me very proud 
that our people are a part of shaping a greener future,” said 
Andreas Nauen, Siemens Gamesa CEO.

Christian Bruch, CEO of Siemens Energy, explains: “Together 
with Siemens Gamesa, we are in a unique position to develop 
this game changing solution. We are the company that can 
leverage its highly flexible electrolyser technology and create 
and redefine the future of sustainable offshore energy production. 
With these developments, the potential of regions with abundant 
offshore wind will become accessible for the hydrogen economy. 
It is a prime example of enabling us to store and transport wind 
energy, thus reducing the carbon footprint of economy.” 

Over a timeframe of five years Siemens Gamesa plans to invest 
EUR 80 million and Siemens Energy is targeting to invest EUR 
40 million in the developments. Siemens Gamesa will adapt 
its development of the world’s most powerful turbine, the 
SG14-222 DD offshore wind turbine to integrate an electrolysis 
system seamlessly into the turbine’s operations. By leveraging 
Siemens Gamesa’s intricate knowledge and decades of 
experience with offshore wind, electric losses are reduced to 
a minimum, while a modular approach ensures a reliable and 
efficient operational set-up for a scalable offshore wind-hydrogen 
solution. Siemens Energy will develop a new electrolysis product 
to not only meet the needs of the harsh maritime offshore 
environment and be in perfect sync with the wind turbine, but also 
to create a new competitive benchmark for green hydrogen.  

The ultimate fully integrated offshore wind-to-hydrogen solution 
will produce green hydrogen using an electrolyser array located 
at the base of the offshore wind turbine tower, blazing a trail 
towards offshore hydrogen production. The solution will lower 
the cost of hydrogen by being able to run off grid, opening 
up more and better wind sites. The companies’ developments 
will serve as a test bed for making large-scale, cost-efficient 
hydrogen production a reality and will prove the feasibility of 
reliable, effective implementation of wind turbines in systems for 
producing hydrogen from renewable energy. 

The developments are part of the H2Mare initiative which 
is a lighthouse project likely to be supported by the German 
Federal Ministry of Education and Research ideas competition 
“Hydrogen Republic of Germany”. The H2mare initiative 
under the consortium lead of Siemens Energy is a modular 
project consisting of multiple sub-projects to which more than 
30 partners from industry, institutes and academia are 
contributing. Siemens Energy and Siemens Gamesa will 
contribute to the H2Mare initiative with their own developments 
in separate modular building blocks.

Picture: Siemens Gamesa and Siemens Energy Schematic Structure of the Offshore Electrolysis - H2Mare
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FIRST
Jones AcT-coMPlIAnT 

oFFshoRe wInD TURBIne 
InsTAllATIon Vessel

Keppel has secured a contract worth about S$600m in the offshore renewable energy 
industry. The contract is for the engineering, procurement and construction of a Wind 
Turbine Installation Vessel (WTIV) by Keppel Offshore & Marine (Keppel O&M) for a 
United States energy company, Dominion Energy Inc. The securing of this contract is in 
line with Keppel Corporation’s Vision 2030, which includes seeking opportunities in 
providing renewable energy solutions.
 
The vessel is being built by Keppel O&M’s shipyard in the U.S., Keppel AmFELS, and 
will be Jones Act compliant. Scheduled for delivery in 2023, it will be available for 
charter hire to offshore wind developers, in support of several U.S. wind projects. The 
vessel is expected to be fully utilised on U.S. East Coast projects exceeding 5 gigawatts 
of U.S. offshore wind construction through to 2027.
 
Mr Chris Ong, CEO of Keppel O&M, said, “We are pleased to be selected by Domin-
ion Energy to build the first offshore wind turbine installation vessel in the U.S., which is 
also one of the largest vessels of its kind in the world. It is a testament to the capabilities 
of our shipyard in building a wide variety of vessels for the Jones Act market. Keppel 
AmFELS is proud to be a pioneer in providing offshore wind infrastructure solutions in 
the U.S. with our partner Dominion Energy.
 

“With strong engineering, procurement, 
and construction expertise, we have built 
a track record of delivering projects on 
time and on budget. We are able to 
harness Keppel O&M’s global network 
of yards, and experience in the offshore 
renewables market to expand our 
footprint and provide solutions in the 
clean energy transition.”

The vessel’s hull will have a length of 472 
feet, a width of 184 feet and a depth 
of 38 feet, making it one of the biggest 
offshore wind installation vessels in the 
world. Its features include a main crane 
with a boom length of 426 feet and an 
expected lifting capacity of 2,200 tonnes. 
The WTIV will have accommodations for 
up to 119 people. The vessel is designed 
to handle current turbine technologies as 
well as next generation turbine sizes of 
12 megawatts or larger and will also be 
capable of the installation of foundations 
for turbines and other heavy lifts.
 
“This is a monumental step for the 
offshore wind industry in America,” said 
Mr Robert M. Blue, Dominion Energy’s 
President and CEO. “Dominion Energy 
is proud to be leading a consortium 
of respected industry participants 
in the construction of the first Jones 
Act compliant offshore wind turbine 
installation vessel, which will provide 
significant American jobs, and provide 
a reliable, home-grown installation solu-
tion with the capacity to handle the next 
generation of large-scale, highly-efficient 
turbine technologies. This will better en-
able the offshore wind industry to bring 
clean, renewable energy to customers in 
the U.S. We chose Keppel AmFELS to 
build the vessel as they provided an ef-
ficient, economical and versatile solution, 
backed by a reputation for delivering 
high quality vessels safely and reliably.”
 
Work on the vessel, which will be named 
Charybdis, has commenced with a keel 
laying ceremony - where steel is laid to 
form the first part of the keel - held yester-
day at Keppel AMFELS’ yard in Browns-
ville, Texas, marking the start of a major 
construction milestone.
 
According to a report by The American 
Wind Energy Association (AWEA), the 

US Department of Energy found the U.S. could develop a total of 86 GW of offshore 
wind projects by 2050. Project developers expect 14 offshore wind projects totalling 
9,112 MW to be operational by 2026. States are driving strong demand for offshore 
wind energy and have established over 29,100 MW of offshore wind procurement 
targets as of September 2020.  
 
Keppel O&M provides design and construction solutions across the value chain 
of offshore wind farms, such as wind turbine foundations, substation platforms, as 
well as installation and support vessels. It is currently building converter stations 
and substations to support the offshore wind energy industry in the German sector 
of the North Sea and Taiwan. It delivered and has a stake in Blue Tern, one of the 
world’s largest and most advanced multipurpose offshore wind turbine installers 
for the UK North Sea.
 
The above contract is on progressive payment terms and is not expected to have 
any material impact on the net tangible assets and earnings per share of Keppel 
Corporation Limited for the current financial year.

Do you want to learn more?
go.endress.com/sg/
oil-gas-verifi cation-2 

Improve your plant availability, and 
ensure quality with optimized 
calibration

• Benefi t from our innovative testing 
technologies and our application expertise

• We are a leading manufacturer of process 
instrumentation – uniquely qualifi ed to verify

• Our global, harmonized verifi cation 
standards provide consistent service quality

>95%
continuous diagnostic 

coverage with
Heartbeat Technology 

CLEAN PROCESS
+ CLEAR PROGRESS

You strengthen your plant’s safety, productivity 
and availability with innovations and resources.

We understand how you need 
to reduce complexities at your plant.

Photo: Keppel Offshore & Marine        
The vessel is designed to handle turbine technologies.
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Technology news

BATTERY 
INNOVATION: 

A Key Role In 
cleAn eneRgy TRAnsITIons

Affordable and flexible electricity storage technologies are set to catalyse transitions 
to clean energy around the world, enabling cleaner electricity to penetrate a 
burgeoning range of applications. Between 2005 and 2018, patenting activity in 
batteries and other electricity storage technologies grew at an average annual rate 
of 14% worldwide, four times faster than the average of all technology fields, ac-
cording to a new joint study published today by the European Patent Office (EPO) 
and the International Energy Agency.

The report, InnOvATIOn In BATTErIEs And ElEcTrIcITy sTOrAgE – a global 
analysis based on patent data, shows that batteries account for nearly 90% of all 
patenting activity in the area of electricity storage, and that the rise in innovation is 
chiefly driven by advances in rechargeable lithium-ion batteries used in consumer 
electronic devices and electric cars. Electric mobility in particular is fostering the 
development of new lithium-ion chemistries aimed at improving power output, du-
rability, charge/discharge speed and recyclability. Technological progress is also 
being fuelled by the need to integrate larger quantities of renewable energy such 
as wind and solar power into electricity networks.

The joint study shows that Japan and Korea have established a strong lead in 
battery technology globally, and that technical progress and mass production in 
an increasingly mature industry have led to a significant drop in battery prices 

in recent years. Prices have declined by nearly 90% since 
2010 in the case of lithium-ion batteries for electric vehicles, 
and by around two-thirds over the same period for stationary 
applications, including electricity grid management.

developing better and cheaper electricity storage is a major 
challenge for the future. According to the IEA’s sustainable 
development scenario, for the world to meet climate and 
sustainable energy goals, close to 10 000 gigawatt-hours of 
batteries and other forms of energy storage will be required 
worldwide by 2040 – 50 times the size of the current market.

“IEA projections make it clear that energy storage will need 
to grow exponentially in the coming decades to enable the 
world to meet international climate and sustainable energy 
goals. Accelerated innovation will be essential for achieving 
that growth,” said IEA Executive director Fatih Birol. “By 
combining the complementary strengths of the IEA and the 
EPO, this report sheds new light on today’s innovation trends 
to help governments and businesses make smart decisions 
for our energy future.”

“Electricity storage technology is critical when it comes to 
meeting the demand for electric mobility and achieving the 
shift towards renewable energy that is needed if we are 
to mitigate climate change,” said EPO President António 
campinos. “The rapid and sustained rise in electricity storage 
innovation shows that inventors and businesses are tackling 
the challenge of the energy transition. The patent data 

reveals that while Asia has a strong lead in this strategic 
industry, the Us and Europe can count on a rich innovation 
ecosystem, including a large number of sMEs and research 
institutions, to help them stay in the race for the next generation 
of batteries.”

The joint study follows the publication earlier in september of 
the major IEA report Energy Technology Perspectives 2020, 
which has deepened the IEA’s technology analysis, setting 
out the challenges and opportunities associated with rapid 
clean energy transitions.

As governments and companies seek to make informed 
investments in clean energy innovation for the future, sector-
specific insights like those offered by the joint study will 
be highly valuable, including for helping bring about a 
sustainable economic recovery from the covid-19 crisis. The 
innovation study provides an authoritative overview of the 
technologies and applications receiving research attention – 
and of those that are underserved. It also shows where they 
stand in the competitive landscape.

Innovation is increasingly recognised as a core part of energy 
policy, and this year the IEA has been introducing more 
tools to help decision-makers understand the technology 
landscape and their role in it – and to track progress in 
innovation and the deployment of technologies. This includes a 
comprehensive new interactive guide to the market readiness 
of more than 400 clean energy technologies.

Photo: Untitled Photo on Unsplash Developing better and cheaper electricity storage is a major challenge for the future.
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PERSONALITY PROFILE

ThE EFFAcINg

‘Diplomat’ 

“It is more carrot and less stick”, exclaimed Esben Poulsson whose, discernibly 
easy-going manner and deportment has a unique way of setting him apart from 
the rest of his shipping pers.  

“I try to motivate them and encourage improvement’, outlined the man, whose 
engaging philosophy in life is to engage everyone, be it in his office or elsewhere, 
and simply not and never to alienate.  

That perhaps has been the guiding cachet of this management style for all the 
years he has been in shipping - a vocation he must have clearly loved long 
enough not to, and never to ditch all too soon. 

It therefore is and always been a collegial style of running a company. According 
to the shipping veteran who has spent virtually a large chunk of life at sea 
since 1970, was never at sea during the hour-long interview of what he prefers 
of his recommended approach to working, whether with his colleagues or 
his charges.  

“The more minds, the more views, [the] better”, he told Marine and Offshore 
even as he acknowledged that he has always worked in small organisations, 
whilst calling “Asian culture – meaning probably, work culture – as being top-down”, 
in another breath.  

“ EvEr ThE cOnsuMMATE 

InTErlOcuTOr, fOrMEr 

sIngAPOrE shIPPIng 

AssOcIATIOn PrEsIdEnT 

EsbEn sOfrEn POulssOn, 

Is A ‘PEOPlEs’ MAn. ThE 

MAn whO PrAcTIsEs A 

MAnAgEMEnT sTylE fAr 

rEMOvEd frOM whAT Is 

sEEn In MAny AsIAn sTATEs, 

Is sOMEOnE whO AcTuAlly 

sEEks OuT ThE InTrInsIc 

vAluE Of hIs chArgEs And 

PrObAbly Of AlMOsT, All 

ArOund hIM. ” 
JAyA PrAkAsh fIlEs ThIs sTOry.

yet he was never somebody to conceal his disappointment, 
he says, if results do not materialise arising out of his 
vaunted management approach, conceded the Poulsson.   

leadership he adds, is all about setting the tone whereby 
people are comfortable and ‘their views can be listened 
to’; a refrain all too not dissimilar to former us president 
harry Truman’s enunciation of leadership being the art of 
inspiring and galvanising masses to a common cause. 
If leadership is indeed as Poulsson says of it as, it is 
unsurprisingly to hear from him that “bullying has no place”, 
ostensibly referring to workplace bullying, which from 
anecdotal evidence is rife in Asia. 

for someone who was conferred the singapore Public 
service star medal in 2019, an accolade that only a 
few foreigners have had ever earned, there really is no 
deficit of what he can accomplish under his stewardship. 
The citation from his award said, “during this time, he 
generously gave his time and energy to furthering singapore’s 
interests as a global hub port and international maritime 
centre. This was done in his various roles at shipping 
companies, such as Executive chairman of Enesel Pte ltd 
and chief Executive of Torm singapore Pte ltd, as well 
as in industry leadership roles such as the President of 
the singapore shipping Association and chairman of the 
International chamber of shipping”.   

In references to his ability, the citation continued in its 
encomium adding, “Aside from singapore, he has held 
various senior management positions in hong kong, 
london, and copenhagen. In June 2016, Mr Poulsson was 
unanimously elected as the chairman of the london-based 
International chamber of shipping (Ics), the principal 
international trade association for shipowners representing 
80% of the world merchant fleet, where he represents 
singapore. he was the first President of the singapore 
shipping Association (ssA) and the first singapore 
Permanent resident to take on this prestigious post, putting 
singapore on the world map of shipping. As Ics chairman, 
Mr Poulsson strongly advocated for a concerted effort at 
the International Maritime Organisation (IMO) to tackle 
carbon emissions, together with industry bodies bIMcO, 
InTErTAnkO and InTErcArgO”.  

The close collaboration between the ssA and the Maritime 
and Port Authority of singapore (MPA), the citation 

continued, made possible several industry-government 
initiatives, such as tripartite manpower development 
efforts, the exploration of 3d-printing, and the digitalisation 
of trade and maritime documentation. Poulsson also 
steered the ssA through the sweeping changes in the 
maritime industry with equanimity, working closely with 
the MPA to launch technical guidelines to facilitate the 
industry’s compliance with the global cap on sulphur 
emissions by the IMO which came into force on 1 
January 2020. 

tHE moVE to CaNaDa 

born in denmark, only to move over to canada because 
his mother remarried after his norwegian father died, 
the 72-year-old shipping ‘legend’ does not really show 
his age.  

If it had not been for his sturdy stepfather, steadily guiding 
him in his sailing career, his shipping career would quite 
likely, have run aground.  

“My stepfather strongly encouraged my career in shipping 
and I have sailed across the world”, enthused Poulsson yet 
at the same time characterising his step fAThEr as being 
very strict and single-minded. 

life for him, he says, has to have an even mix of work 
and play. If he is not working, he would take jogs around 
Macritchie reservoir and partake in his favourite sport 

Perhaps the crowning moment of his shipping career. Mr. 
Poulsson posing with Singapore’s former Transport Minister. 
Khaw Boon Wan following the awarding of one of Singapore’s 
highest public service award, The Public Service Star award
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of sailing, something rare in a high-octane nation like 
singapore where the common assumption is bosses of 
companies have little or, no time for recreation! 

still, the sprightly Poulsson, who with a slightly angular 
face and beaming eyes, belies every bit of what his middle 
name of sofren actually denotes, which in latin is of a 
strict, stern appearing martinet.  

To the contrary, his easy-going demeanour became cause 
for Poulsson to come out swinging against the young in 
singapore labelling them as ‘spoilt’ 

“Even in normal t imes, [ these] kids are choosy”, he 
declaimed obviously miffed at what he saw that despite 
singapore being a tight ship and where people are 
reasonably punctual for appointments, the young do not 
really show an appreciation for the opportunities that 
singapore offers them.

still there is no denying if the septuagenarian would ever 

consider retiring especially after pointing to what he had 
told another publication of his admiration for singapore’s 
founding father, lee kuan yew and the advice the grand 
statesman once held, saying that “retiring is hazardous 
to health”.  

There certainly is no lack of spunk in Poulsson and to what 
he shrewdly sees in the shipping industry.  

“with many highs and lows in shipping, the industry is 
a volatile business”, said Poulsson possibly relishing the 
moments that the proverbial ship of state is never a steady 
and safe pair of hands. 

And time and again, he adds, “with all the sophisticated 
forecasting models, we get continually caught off guard”, 
clearly underscoring the time-honoured, difficulty that 
whatever safeguards that comes, it does not stay long to 
insulate one from the shifting winds inherent in the global 
nature of shipping.  

still shipping is just about everywhere his bread is buttered 
on. At 22, and after obtaining a diploma in business 
Management in 1971, Poulsson headed to hong kong 
spending some 25 years in the territory for as he said, 
“hong kong in those days was a major ship owning centre” 
obviously impressed with what he must have seen during 
his time in the territory. 

but for someone with a restless brain, there really is no 
telling when the globe-trotting shipping veteran would 
simply hang up his sailing boots, to sink back and relax. 
with characteristic charm, he exudes every bit of a 
radioactive isotope of energy.  

being 72 years of age amounts to nothing more than of a 
number to be trifled and toyed with.  

And Poulsson knows well enough that retiring when his 
energy is at its zenith is just down and out, hazardous.  

Poulsson knows all work will make him dull boy. In one of his 
favourite hobbies, he is seen here pictured in a sunglass far right, 
sailing leisurely in a catamaran at an undisclosed place.

ThE cOLuMN

WINd, WINd 
DEals

It is blowing. And it should not surprise. 

unless you are living on planet Mars, you will not see it. nor can you touch it. 
And that is only because wind power is a force of nature, it is nature’s way of 
saying ‘don’t touch me’.  but to all and sundry one, can definitely feel it as that 
is what wind energy wants all of us to know.

It is a new dawn now if none of you have got wind of it. 

wind energy use, undoubtedly, is rising. If that surprises you, you maybe from 
planet Mars and if you are not sure about it, try finding out!

wherever you maybe from, acknowledge this: investments in renewable energy 
are only set to rise. 

renewable growth is almost certain to jump for joy unless invading Martians’ 
‘steal’ the party and disrobe all in attendance and bare everything for everybody 
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to see. Anyway, that is not the way a party should end with 
couples leaving with another’s spouse at the end of it. 

The only champagne we need to uncork is when the new 
American administration reignites its romance with renew-
ables in a snub to the one who ditched his paramour after 
having had his ‘thrill’. 

Yet as how the United Nations Environment Programme 
observes, investment in renewable energy projects is now 
outpacing investment in new fossil fuel-powered genera-
tion capacity.
 
From that finding, we can safely conclude that the future 
for wind farms and renewable energy resources, will bub-
ble and sizzle with land lease contracts, tax incentives 
and holidays, public-private partnership arrangements, 
tailor-made bank financing, and all other types of sops.  

Just as well, are risk management policing. Risk management 
expertise, industry data and insurance protection in the 
renewable energy is scant or in some dismal instances, scant. 

Inherent risks in the owning, building, and operating of 
plants is legendary. Regulatory risk management has been 
overlooked for now. Nor has there been any breakthrough 
in technologies on what to do when wind energy sud-
denly disappears or if technological devices need to be 
implanted in blades to capture wind resources, from areas 
beyond a plant’s place of installation. These key questions 

truly raise important concerns over the future of wind farms 
or accurately, renewable energy itself. 

But as renewable energy grows so has been the optimism 
and worryingly, concerns namely of complexity especially 
in offshore wind farms. Of the concerns are compliance, 
technological adoption and adaptation, as well as the limits 
to where green financing should begin and end. 

Still there could well be structural hurdles. Effective risk 
management include the paucity of reliable data and 
of suitable risk transfer regimes and along with it, best 
practices. 

Insurance policies to mitigate and soften the blow of mishaps 
is another underrated risk. The use of alternative risk 
transfer mechanisms such as weather based financial 
derivatives is a sound and appealing option but, have they 
been bandied about? 

But as maybe the case in the absence of competing 
alternatives, maintaining and retaining regulatory risk 
management safeguards holds the crucial key in most 
commercial relationships. 

And companies displaying astute renewable energy risk 
management maturity have always had easier access to 
risk capital.  

If that reeks of a win-win situation, it sure is.  
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Fuels & Power

NoMeNclature 

Below is a glossary of 
terminologies ordinarily used in the 

marine and offshore
iNdustry 

aC: Alternating Current

dC: Direct Current

airfoil: The cross-section profile of the leeward side of a wind turbine blade.

anemometer: An instrument used to measure the velocity, or speed, of the wind.

angle of attack: The angle of relative air flow to a wind turbine’s blade.

availability factor: The percentage of time that a wind turbine is able to operate and 
is not out of commission due to maintenance or repairs.

average wind speed (velocity): The mean wind speed over a specified period of 
time.

rated wind speed: The wind speed at which a wind turbine reaches its rated level 
of power.

Betz Coefficient: This is the theoretical maximum efficiency (59.3 percent) at which 
a wind generator can operate by slowing the wind down.

fixed turbine: A wind turbine structure that is permanently fixed to the seabed.

floating turbine: A floating offshore wind turbine.

KV: kilo Volt

kwh: A unit of electricity supply equal to 1 kilowatt over a period of an hour.

gigawatt: A unit of power equal to 1 million kilowatts, or 1,000 megawatts.

megawatt: A unit of power equal to 1,000 kilowatts or 1 million watts.

Payback period: The time required for the savings resulting from a renewable energy 
system to equal the system cost.

horizontal axis wind turbine (hawt): A wind turbine design in which the shaft is 
parallel to the ground and the blades are perpendicular to the ground.

Vertical axis wind turbine (Vawt): A wind turbine design where the main rotor shaft 
is set transverse to the wind.

wtiV: Wind turbine installation vessel.

hub: The central part of the wind turbine, which supports the turbine blades on the 
outside and connects to the low-speed rotor shaft inside the nacelle.

hVdC: High voltage DC

inverter: A device that converts direct current electricity to alternating current.

nacelle: A nacelle is a cover housing that houses all of the generating components 
in a wind turbine, including the generator, gearbox, drive train, and brake assembly.

“ the terms and 

aBBreViations assigned 

Below are Commonly 

used in the wind farm 

Communities. these 

definitions will Be 

BenefiCial for those who 

are not Versed in the 

terminology.  ” 



May to Jun 202146 May to Jun 2021 47

print rate card
(Petromin Marine & Offshore)

a d v e r t i s e m e n t

TYPES PAGES ONE ISSUES SIX ISSUES TWELVE ISSUES
  (SGD) (SGD) (SGD) 
PREMIUM POSITIONS
Inside Front Cover 1 $2,000 $1,800 each $1,600 each
Inside Back Cover 1 $1,800 $1,600 each $1,400 each
Inside Front Cover Spread 2 $3,800 $3,400 each $3,000 each
Back Cover 1 $4,000 $3,800 each $3,600 each

REST OF BOOK 
Full Page 1 $1,800 $1,600 each $1,400 each  
Half Page Island ½ $1,100 900 each 700 each
Half Page ½ $1,100 900 each 700 each
Quarter ¼ $800 $700 each $600 each

CLASSIFIED ADVERTISING
57mm x 35mm  - - - $600
57mm x 54mm  - - - $900
57mm x 73.5mm  - - - $1,200 

MAGAZINE SIZE MEASUREMENT IN MM (W X H)

SIZE TRIM BLEED 
Full Page 210mm x 297mm ADDITIONAL 3MM FROM
Half Page Island 118mm x 195mm EACH SIDE
Half Page 180mm x 128mm  
Quarter 87mm x 113mm 

M E D I A C O M Z  I N T E R N AT I O N A L  P T E .  LT D .

Full page (trimmed size) 
210mm x 297mm

+3mm bleed on all sides

island ½ page
118mm x 195mm

Horizontal ½ 
page 

180mm x 128mm

¼ page
87mm x 113mm

All measurements below are width x height

ADVERTISEMENT PRODUCTION
The artwork should be a press ready PDF file ONLY minimum resolution (300dpi) in actual size with bleed and crop marks.

All files must be CMYK format and all black text as over print.

For bleed size add 3mm extra on all four sides after trim marks.

Image loss in the gutter 3mm either side.

For full page Ad’s ensure that text is at least 10 mm inside from the crop marks.

If text runs across a DPS please ensure that the text is 10 mm away from the gutter on either side.

Ensure all images are a minimum of 300dpi at final placement of 100%. All image files should be CMYK and files in RGB or files 
containing additional channels will not be accepted.

MediaComz International Pte. Ltd. does not take responsibility for PDF files prepared incorrectly.

All artwork must be designed per the specific dimensions, if not as per the dimensions, the artwork will be resized.

If having any difficulties with conforming to your advertisement artwork, please contact MediaComz Interational Pte. Ltd. office or 
mail to - graphics@mediacomz.com

40-43media kits.indd   42 17/11/20   6:54 pm

Your Feedback 
Means everything

Unless if you are living in an autocracy or dictatorship where your opinions do not 
matter the least bit, you can ignore this page.

But please do not ignore, even as there may not be the midnight knock on your 
door, as had always been the case in places and nations which do not respect the 
right of free speech, opinions and comments meant to elevate our sense of collective 
responsibility, and how the dissemination of alternative viewpoints are all about 
raising collective and responsible debate.

So, ‘Yes’, with a big capital Y. We welcome your views; wholly, substantially, and not 
incrementally. Those views must generate a deeper understanding of the issues at play 
such that debate, knowledge and wisdom is concurrently, elevated.

It is that key differential separating the world of free choice from the world of no 
choice. It is choice that a learned citizenry continually needs such that it never stops 
learning, never stops informing and is always informed in the best possible way 
possible that its learning continues the journey of discovery upon discoveries.

Even so, let us also not forget that Free Speech is forever Free! It has never been and 
never will be because as always has been the case, being free comes with a measured 
degree of responsibilities that sometimes can rightly or wrongly, manifest as societal 
disapproval, a legal injunction or worse still, even as both.

Neither of that is desireable, meaning societal disapproval and legal injunctions. 
For all too often, what would count as innocuous opinions may not just receive 
the same rendering in a wholly different setting. It becomes fodder for open debate. 
And debate is what this column of our publication is all about.

It is for you to agree, disagree, agree to disagree, disagree about agreements, argue, 
counter argue, posit a thesis, posit an antithesis, posit a synthesis, and love to hate 
what some would keep loving. So, this is for you. A page and a place for you to air 
views and opinions and agree or disagree with us on what you feel about the 
articles that you read or wish to read.  

All you need to do is drop me a line at editor@mediacomz.com and I will be so 
very morally obliged.

CoMMenting aloud
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