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With most new electricity demand set to be met by renewables and nuclear, the International 
Energy Agency says carbon emissions from the sector could be close to a tipping point. The 
report comes, however, as bp warns that the transition away from fossil fuels also needs to 
take account of the security and affordability of energy. Junior Isles

Ministers discuss coordinated actions to limit impact 
of energy crisis on natural gas markets
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Final Word
Don’t get mad;  
get even, says  
Junior Isles. Page 16

Significant rises in future carbon emis-
sions from electricity generation are 
unlikely, suggesting the world is close 
to a tipping point for power sector emis-
sions, according to the International 
Energy Agency (IEA).

In a new report, the Paris-based 
agency said renewables are set to 
dominate the growth of the world’s 
electricity supply over the next three 
years and, together with nuclear pow-
er, will meet the vast majority of the 
increase in global demand through to 
2025.

The IEA’s Electricity Market Report 
2023 finds that the growth in world 
electricity demand is expected to ac-
celerate to an average of 3 per cent 
over the next three years, after slow-
ing slightly last year to 2 per cent amid 
the turmoil of the global energy crisis 
and exceptional weather conditions in 

some regions. Renewables and nucle-
ar power, however, are expected to 
meet more than 90 per cent of the ad-
ditional demand.

Electricity generation from the burn-
ing of fossil fuels is one of the most 
significant contributors to the green-
house gas emissions driving climate 
change.

“The world’s growing demand for 
electricity is set to accelerate, adding 
more than double Japan’s current 
electricity consumption over the next 
three years,” said IEA Executive Di-
rector Fatih Birol. “The good news is 
that renewables and nuclear power are 
growing quickly enough to meet al-
most all this additional appetite, sug-
gesting we are close to a tipping point 
for power sector emissions. Govern-
ments now need to enable low-emis-
sions sources to grow even faster and 

drive down emissions so that the 
world can ensure secure electricity 
supplies while reaching climate 
goals.”

Keisuke Sadamori, Director of the 
Office for Energy Security at the IEA, 
added: “CO2 intensity of the world’s 
power generation declined in 2022 
and will continue to decrease as the 
share of renewables increases and the 
share of coal and gas fired generation 
falls.” 

The IEA says strong growth of re-
newables means their share of the 
global power generation mix is fore-
cast to rise from 29 per cent in 2022 to 
35 per cent in 2025. Separately, a new 
report from BloombergNEF finds that 
global investment in the low-carbon 
energy transition totalled $1.1 trillion 
in 2022 – a new record and a huge ac-
celeration from the year before.

However, despite almost all new 
generation coming from renewables, 
forecasts show more still needs to be 
done to accelerate emissions cuts. 

Commenting on what more can be 
done, Sadamori said: “To see a decline 
in CO2 emissions, we need to acceler-
ate the energy transition much faster. 
This means stronger policy interven-
tions. First we need to accelerate in-
vestments in energy efficiency 
through government support, as this 
will lead to smaller requirements for 
new electricity capacity. We also need 
to accelerate renewables; we need to 
use all measures available to increase 
low carbon energy, including sources 
like nuclear and hydropower.”

The IEA report came shortly after bp 
released its ‘Energy Outlook 2023’, 

Continued on Page 2

Forty governments met last month at 
a Special IEA Ministerial meeting on 
natural gas markets and supply secu-
rity to discuss additional ways to 
limit the impacts from the global en-
ergy crisis triggered by Russia’s inva-
sion of Ukraine and propose measures 
to support affected countries.

The virtual meeting of countries 
representing half of global gas de-
mand also reviewed how such mea-
sures can contribute to momentum 
on clean energy transitions world-
wide in line with the goal of limiting 
the rise in global temperatures to 
1.5°C.

In a statement, ministers said they 
reached an agreement on the need to 
“coordinate response efforts” in order 

to mitigate the risks of Russia using 
energy “as a weapon of political co-
ercion”. There was acknowledgment 
that short-term measures such as the 
additional capacity in liquefied natu-
ral gas (LNG) had eased supply con-
cerns. But a range of factors mean 
that uncertainty is likely to persist 
into 2023.

Measures to strengthen energy se-
curity were therefore welcomed by 
all the ministers. These include ef-
forts to improve energy efficiency 
rapidly, speed up the deployment of 
renewables, and carry out targeted 
upgrades to grid infrastructure. In 
addition, coordinated actions are be-
ing prepared to support an orderly 
gas storage filling season in the 

Northern Hemisphere.
The meeting was held as the bench-

mark gas price in February fell below 
€50/MWh for the first time in almost 
18 months, down to €48.90/MWh, as 
traders report growing confidence 
that European countries will avoid 
shortages this winter and next. The 
gas benchmark peaked at more than 
€300/MWh in August 2022.

According to Moody’s, companies’ 
resilience, mild weather and policy 
effectiveness (to replace Russian 
gas) have been key to keeping the 
energy situation safe. It estimates 
that policy effectiveness and compa-
nies’ resilience contributed to around 
75 per cent of the improvement in the 
energy situation in 2022. European 

gas storage at the end of 2022 stood 
at 82 per cent (around the highest 
level since 2015).

Moody’s warned, however, that en-
ergy supply in the winter of 2023-24 
will be tight since Russian gas flows 
will be, at best, around 20 per cent of 
2022 energy flows assuming no fur-
ther cuts.

A new report by energy and sus-
tainability consultancy Advantage 
Utilities, said the UK and the rest of 
Europe may never return to its reli-
ance on Russian gas and oil thanks to 
increased global imports of LNG, 
new LNG terminals as well as stor-
age coming online. Greener options 
such as solar, wind and hydro have 
also aided in this transition, it said.  
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Junior Isles

The European Commission has out-
lined its Green Deal Industrial Plan in 
a move to enhance the competitiveness 
of Europe’s net zero industry and sup-
port the fast transition to climate neu-
trality. The move comes as pressure 
mounts on the bloc to respond to the 
US Inflation Reduction Act (IRA) 
launched by US President Joe Biden 
in August last year. 

The Plan aims to provide a more 
supportive environment for the scal-
ing up of the EU’s manufacturing 
capacity for the net zero technologies 
and products required to meet Eu-
rope’s ambitious climate targets. It 
builds on previous initiatives and re-
lies on the strengths of the EU Single 
Market, complementing ongoing ef-
forts under the European Green Deal 
and REPowerEU. 

The Plan is based on four pillars. The 
first pillar of the plan is about a simpler 
regulatory framework. The Commis-
sion will propose a Net Zero Industry 

Act to identify goals for net zero in-
dustrial capacity and provide a regula-
tory framework suited for its quick 
deployment, ensuring simplified and 
fast-track permitting, promoting Euro-
pean strategic projects, and developing 
standards to support the scale-up of 
technologies across the Single Market.

The second pillar will speed up in-
vestment and financing for clean tech 
production in Europe. Public financ-
ing, in conjunction with further prog-
ress on the European Capital Markets 
Union, can unlock the huge amounts 
of private financing required for the 
green transition.

Under competition policy, the Com-
mission aims to guarantee a level play-
ing field within the Single Market 
while making it easier for the Member 
States to grant necessary aid to fast-
track the green transition. 

As between 35 per cent and 40 per 
cent of all jobs could be affected by the 
green transition, developing the skills 
needed for well-paid quality jobs will 
be a priority for the European Year of 

Skills, and the third pillar of the plan 
will focus on it.

The fourth pillar will be about global 
cooperation and making trade work for 
the green transition, under the princi-
ples of fair competition and open trade, 
building on the engagements with the 
EU’s partners and the work of the 
World Trade Organization. To that end, 
the Commission will continue to de-
velop the EU’s network of Free Trade 
Agreements and other forms of coop-
eration with partners to support the 
green transition. 

The draft proposal stated Brussels 
would aim to set up a European sover-
eignty fund by the middle of this year 
to allow all 27 governments to fund 
state aid.

The proposed measures, which have 
yet to be finalised are part of a compre-
hensive Brussels plan to respond to the 
US’ IRA legislation, which many Eu-
ropean leader say will lead to Euro-
pean companies shifting clean sector 
investment from Europe to the US.

The Commission’s Executive Vice-

President for Competition Margrethe 
Vestager said when combined with 
stable, cheap energy prices in the US, 
the IRA could have a “toxic” effect on 
some European industries. Thierry 
Breton, the EU commissioner for the 
internal market accused the US of start-
ing a “subsidy race”.

More than $90 billion in green invest-
ment has poured into the US since last 
year’s passage of the IRA, which pro-
vides $369 billion worth of tax credits, 
grants and loans to boost renewable 
energy and slash emissions.

In an interview with the Financial 
Times, John Podesta, President 
Biden’s senior clean energy adviser, 
pushed back at criticism that the IRA 
would divert investment and under-
mine the EU economy. He said Europe 
must take responsibility for develop-
ing its own clean energy sector.

“We hope that the European indus-
trial base will succeed, but it’s up to 
Europe to do some of the work,” he 
said. “We’re not going to do that all for 
them.”

which explores key trends and un-
certainties surrounding the energy 
transition out to 2050.

The three main scenarios consid-
ered in the Outlook – Net Zero, Ac-
celerated, and New Momentum – 
have been updated to take account 
of two major developments over the 
past year: the Russia-Ukraine war 
and the passing of the Inflation Re-
duction Act (IRA) in the US.  

bp’s chief economist, Spencer 
Dale, said: “Global energy polices 
and discussions in recent years have 
been focused on the importance of 
decarbonising the energy system 
and the transition to net zero.  The 
events of the past year have served 
as a reminder to us all that the tran-
sition also needs to take account of 
the security and affordability of 
energy. Any successful and endur-
ing energy transition needs to ad-
dress all three elements of the so-
called energy trilemma: secure, 
affordable and lower carbon.”

The Outlook stressed that “the 
carbon budget is running out”, not-
ing that despite the marked increase 
in government ambitions, CO2 
emissions have increased in every 
year since the Paris COP in 2015 
(with the exception of 2020). “The 
longer the delay in taking decisive 
action to reduce GHG emissions on 
a sustained basis, the greater are the 
likely resulting economic and social 
costs,” it stated.

It also said government support 
for the energy transition has in-
creased further in a number of coun-
tries, including the passing of the 
IRA in the US. The scale of the 
decarbonisation challenge, how-
ever, suggests greater support is 
required, said the Outlook, includ-
ing policies to facilitate quicker 
permitting and approval of low-
carbon energy and infrastructure. 

The Outlook for natural gas going 
forward appears uncertain. Accord-
ing to bp, its prospects depend on 
the speed of the energy transition, 
with increasing demand in emerg-
ing economies as they grow and 
industrialise offset by the transition 
to lower-carbon energy sources led 
by the developed world.

“The recent energy shortages and 
higher prices highlight the impor-
tance of the transition away from 
hydrocarbons being orderly, such 
that the demand for hydrocarbons 
falls in line with available supplies. 
Natural declines in existing produc-
tion sources means there needs to 
be continuing upstream investment 
in oil and natural gas over the next 
30 years, including in Net Zero,” bp 
stated.The IEA, meanwhile, noted 
that sharp spikes in natural gas 
prices amid the energy crisis have 
fuelled soaring electricity prices in 
some markets, particularly in Eu-
rope, prompting debate in policy 
circles over reforms to power mar-
ket design.

According to the IEA, the Iberian 
model has succeeded in lowering 
electricity prices in Spain but, at 
the same time, it has increased gas 
consumption.

Continued from Page 1

The EU’s proposal for a Green Indus-
trial Plan has reinforced that hydrogen 
is now a strategic technology for reach-
ing the EU’s net zero target by 2050.

Under the Plan, the Net Zero Industry 
Act will establish concrete shared EU 
objectives for hydrogen technology by 
2030 and speed up permitting 
processes,which will be vital for meet-
ing its targets. 

According to Hydrogen Europe The 
Temporary State Aid Crisis and Transi-
tion Framework are also “headed in the 
right direction”, providing direct sup-
port for renewable hydrogen produc-
tion and storage, the use of renewable 
hydrogen in industry, and the produc-
tion of electrolysers and related critical 
raw materials.

Jorgo Chatzimarkakis, CEO of Hy-
drogen Europe, the European asso-
ciation representing the interest of the 
hydrogen industry, said: “We very 
much welcome President Ursula von 
der Leyen’s announcement, which 

reaffirms what she said in Davos con-
firming hydrogen as a key strategic 
technology in the energy transition. 
We hope this type of support will be 
extended to the entire hydrogen eco-
system.”

The proposal for the Green Indus-
trial Plan came as the European Com-
mission finally published the long-
awaited delegated act on additionality. 
The definition is key for determining 
compliance with the proposed targets 
in the Renewable Energy Directive, 
targets that would see the industry and 
transport sectors progressively re-
place grey hydrogen with green hy-
drogen as well as creating new mar-
kets for the commodity.

It has taken over three years for the 
European Commission to provide a 
framework that defines renewable-
based hydrogen and hydrogen-based 
fuels. Hydrogen Europe said the pro-
cess has been “lengthy and bumpy, 
but the announcement is welcomed by 

the hydrogen sector”, which has been 
eagerly waiting for the rules to be set 
so that companies can finalise invest-
ment decisions and business models.

Chatzimarkakis said: “A far-from-
perfect regulation is better than no 
regulation at all. At last, there is clar-
ity for industry and investors and Eu-
rope can kick-start the renewable 
hydrogen market. 

“This comes at a critical time, with 
the USA setting a very high bench-
mark with their Production Tax Cred-
its, offered under the Inflation Reduc-
tion Act, attracting more and more 
investments towards their clean hy-
drogen market’’. 

This new regulation mandates that 
renewable hydrogen be produced ex-
clusively with additional renewable 
power plants, and that the hydrogen 
only be produced during the hours that 
the renewable energy asset is produc-
ing electricity (hourly temporal cor-
relation), and only in the area where 

the renewable electricity asset is lo-
cated (geographical correlation).

 These strict rules can be met but will 
inevitably make green hydrogen proj-
ects more expensive and will limit its 
expansion potential, reducing the 
positive effects of economies of scale 
and affecting Europe’s capacity to 
achieve the goals set in REPowerEU.

 The role of governments will be cru-
cial in supporting this sector and clos-
ing the price gap between renewable 
and conventional hydrogen.  

Early last month the EU also an-
nounced plans for a pilot EU auction 
this autumn. The EU Innovation Fund 
has committed an initial €800 million, 
with the precise terms and conditions 
of the auction expected to be an-
nounced in June.

The pilot is part of the bloc’s broader 
Hydrogen Strategy – under which 
green hydrogen has been cited as a key 
priority for the EU to achieve the Eu-
ropean Green Deal.

Europe’s largest electricity and gas 
companies have come together to 
make proposals in relation to the up-
coming reform of the EU Electricity 
Market Design.

The European Commission is ex-
pected to publish its proposal, which 
comes in response to the energy crisis, 
by March 14.

An open letter, published by Swe-
den’s Vattenfall AB and signed by 
many of its European peers, states that 
the planned reform of the market is a 
“great opportunity” to foster invest-
ments in renewables and low-carbon 
power, but warned that it should be 
handled with caution in order to avoid 

fragmentation of the internal energy 
market.

The companies therefore say in the 
letter that “certain elements should be 
considered”, such as the need to prop-
erly assess a reform with a future-
proof design rather than “urging struc-
tural corrective measures that would 
not deliver the expected outcomes”.

With regard to renewables and low-
carbon power generation, the compa-
nies believe that “long-term commit-
ments should be incentivised to 
de-risk the investments and hedge 
final customers against price volatil-
ity”. They also pointed out regulatory 
stability and long-term price signals 

are essential.
Another area of concern is the need 

for improved short-term markets. 
Some initiatives given as examples 
include flow-based day-ahead market 
coupling, maximising cross-border 
trade, and demand response participa-
tion in markets. The establishment of 
grids to enable the green transition is 
also crucial, they said.

Several of these recommendations 
were echoed by Dutch-German grid 
operator TenneT, which added in a 
separate statement that market design 
also needs to properly reflect grid con-
straints and operational challenges to 
ensure system resilience and efficient 

use of infrastructure.
The energy companies’ letter also 

warned that the exceptional emer-
gency measures adopted some months 
ago by the European Council should 
not be confused with structural market 
reform.

Germany, Denmark, the Nether-
lands, Luxembourg, Finland, Lithu-
ania and Slovenia also distributed a 
joint letter in which they position 
themselves in favour of a mild reform 
of the wholesale electricity market as 
opposed to approaches such as that by 
Spain. The countries said they believe 
such approaches are much more ambi-
tious and interventionist.

Headline News
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Industry players weigh-in ahead of EU proposal for electricity market reformIndustry players weigh-in ahead of EU proposal for electricity market reform

EU seeks to boost competitiveness EU seeks to boost competitiveness 
through Green Industrial Planthrough Green Industrial Plan

Dale says the transition needs 
to address all three elements of  
the energy trilemma

In an attempt to maintain competitiveness in the burgeoning clean energy sector, the EU 
is proposing an industrial plan that will boost domestic manufacturing and stave-off the 
growing shift of investment to the US. Junior Isles
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Janet Wood

Small modular nuclear reactors 
(SMRs) are set for deployment at two 
sites in Canada and the USA, which 
could kick-off orders from other cus-
tomers for this new technology.

GE Hitachi Nuclear Energy, On-
tario Power Generation (OPG), SNC-
Lavalin and Aecon Group recently 
signed a contract to build a BWRX-
300 at OPG’s Darlington New Nucle-
ar Project site in Clarington, Ontario. 
OPG will be the licence holder, GEH 
will design the reactor and provide 

engineering licensing support, con-
struction, testing, training and com-
missioning, while SNC-Lavalin is the 
architect and engineer and Aecon 
Group will provide construction ser-
vices, including project management. 

Site preparation and related work 
have begun and the SMR is expected 
to be completed in the fourth quarter 
of 2028, Aecon Group said. 

Sean Sexstone, Executive Vice 
President for advanced nuclear at 
GEH, said this first commercial con-
tract for an SMR in North America is 
a “significant milestone in deploying 
SMRs in Canada and across the globe”. 

“Following our on-time, on-budget 
success working with OPG on the re-
furbishment of Darlington’s existing 
CANDU reactors, we are very pleased 
to contribute our expertise with our 
alliance partners on this exciting new 
build,” said Joe St. Julian, President, 
Nuclear, SNC-Lavalin. 

“SMRs will play a key role in helping 
to reinvigorate Ontario’s economy and 
further support the province and Can-
ada as we work toward meeting our 
climate change targets of zero-emis-
sion electricity,” said Ken Hartwick, 
President and CEO of OPG.

Saskatchewan Power Corp said last 

year that it had selected the BWRX-
300 for possible deployment in Sas-
katchewan in the mid-2030s.

In January the US Nuclear Regula-
tory Commission certified NuScale 
Power’s 50 MW SMR, the first of its 
type to win federal approval. 

“SMRs are no longer an abstract 
concept,” said Kathryn Huff, Assis-
tant Secretary for nuclear energy at 
the Department of Energy. “They are 
real, and they are ready for deploy-
ment thanks to the hard work of NuS-
cale, the university community, our 
national labs, industry partners, and 
the NRC.” 

NuScale plans to build six units at  
Idaho National Laboratory by 2030.

Huff added: “Canada was the second 
country in the world to ever generate 
commercial nuclear power. Together 
with our alliance partners, we will en-
sure Canada again leads the way to 
advance an exciting new frontier in 
nuclear energy. We continue to work 
with SMR vendors in Canada and 
around the world to bring more of these 
reactors online, coinciding with a rise 
in interest from jurisdictions looking 
to use nuclear power to decarbonise 
their energy mix, while maintaining 
their energy self-sufficiency.”  

EDP Renovaveis has celebrated the 
startup of a 580 MW wind ‘complex’ 
in Brazil’s Rio Grande do Norte state. 
The complex is made up of 14 wind 
farms totalling 138 turbines, in three 
clusters – Monte Verde (319.2 MW), 
Boqueirao (79 MW) and Jerusalem 
(180.6 MW).

At present, the new complex is the 
Portuguese firm’s largest renewable 
energy park, although the company has 
more than 7 GW of wind and solar as-
sets in Brazil in different stages of 
development.

But the wind complex represents just 
a small part of Brazil’s new power 
capacity in 2023. It is expected to add 

10.3 GW of new capacity this year in 
238 projects, with over 90 per cent of 
it coming from centralised wind and 
solar, according to a forecast by Brazil-
ian power sector regulator Aneel. 

The regulator said it would be the 
largest capacity expansion in a single 
year since Aneel started tracking in 
1997. In 2022, Brazil added roughly 
8.5 GW of new capacity, with non-
hydro renewables representing 6.5 
GW. Previously the biggest addition 
was 9.5 GW in 2016.

Bahia, Rio Grande do Norte and 
Minas Gerais will host over 70 per cent 
of the new capacity. Minas Gerais is 
forecast to add 1.8 GW of solar PV.

Janet Wood

New data from the US Federal Energy 
Regulatory Commission (FERC) 
reveals that renewable energy sources 
(biomass, geothermal, hydropower, 
solar, wind) provided nearly three-
quarters of new utility-scale generating 
capacity in the US last year. That rise 
is set to continue, but the industry has 
warned that new transmission network 
construction must keep pace with the 
renewables rollout, or targets will be 
at risk – among them the US govern-
ment goal of adding 30 GW of offshore 
wind capacity by 2030 from just one 
wind farm currently in operation.

New utility-scale solar capacity of 
nearly 10 GW and 8.5 GW of wind 
capacity – almost all onshore – each 
comfortably surpassed the 5.5 GW of 
new natural gas capacity in the USA 
last year and nearly doubled a FERC 
forecast three years ago. There were 
also smaller amounts of geothermal 
(90 MW), biomass (31 MW) and hy-
dropower (24 MW). 

By the end of 2022, renewable en-
ergy sources collectively provided 
27.3 per cent of the total available in-
stalled generating capacity in the US.

FERC is now projecting that to De-
cember 2025, solar capacity additions 
could total 76 GW and new wind is 
likely to total 18 GW.

However, that increase requires ‘un-
precedented’ cooperation between grid 
operators and federal and state agen-
cies to build new transmission lines.

The warning over a bottleneck in 
offshore wind came in a recent report 
from the National Renewable Energy 
Laboratory, which said coastal states 
need more export links as well as an 
expanded supply chain. 

“Ambitious global offshore wind 
energy deployment targets will create 
substantial demand for the compo-
nents needed to build these wind tur-
bines and balance-of-system compo-
nents such as foundations and cables,” 
said the report.

The report proposed 34 new US 
wind turbine component manufactur-

ing facilities, eight East Coast ‘mar-
shalling ports’, and up to ten turbine 
installation and heavy lift vessels. 

“This conceptual supply chain would 
generate significant workforce and 
economic benefits throughout the 
United States, not just in coastal loca-
tions with active offshore wind energy 
programmes,” the authors wrote.

They want the US Bureau of Ocean 
Energy Management to ensure it man-
ages a steady stream of offshore leases 
to provide a predictable revenue stream 
that will allow the supply chain to grow.

Critics have complained that the grid 
operators have been slow to come to 
grips with the surge in renewable 
projects entering their interconnec-
tion queues and planning regimes are 
too slow.

A study from the Brattle Group calls 
for expanded staffing and budgets at 
state regulatory agencies, and new 
multi-state decision-making bodies, 
that can take decisions on shared infra-
structure to reduce the overall cost and 
time required to install networks. 

Green fuels developer NeoGreen 
Hydrogen Corp. has signed a long term 
75 MW baseload power purchase 
agreement (PPA) with ANDE, the 
national electricity company of Para-
guay, to buy power produced by the 
Itaipú hydroelectric facility.

It will be used to power a green hy-
drogen project in Tres Fronteras, where 
Brazil, Paraguay and Argentina con-
verge. The green hydrogen will be 
turned into green fertiliser for supply 
to the domestic market and regional 

customers by river export.
The project will initially produce 10 

000 million tonnes per year of green 
hydrogen that will be converted into 
ammonium nitrate for use as part of 
NPK fertiliser blends.

NeoGreen is now planning to move 
the so-called Tres Fronteras project 
towards front end engineering and 
design stage. Final investment deci-
sion is expected by Q4 2023 and green 
hydrogen and ammonia production is 
targeted for mid-2026. 

Felix Sosa, President of ANDE, said: 
“This agreement forms another impor-
tant step in Paraguay’s green hydrogen 
roadmap and we look forward to work-
ing with NeoGreen and their partners 
to maximise the efficient use of our 
renewable energy resources within this 
emerging industry.”

The Tres Fronteras project is one of 
several that the company has an-
nounced. Recently  NeoGreen an-
nounced details of a project in the Port 
of Sines in Portugal.

Small modular reactors move 
towards deployment

EDPR’s ‘biggest’ EDPR’s ‘biggest’ 
wind complex the wind complex the 
start of a potential start of a potential 
record-breaking record-breaking 
year in Brazilyear in Brazil

US needs expanded grid to US needs expanded grid to 
support renewables industrysupport renewables industry

Hydro PPA sets the scene for green 
fertiliser industry

US-Mexico partnership to 
see four wind farms built
Mexico’s President Andres Manuel 
Lopez Obrador announced recently 
that he expects the US government or 
US banks to finance four wind farms 
to be installed in the Isthmus of  
Tehuantepec.

López Obrador said the finance, 
which he said would be on ‘comfort-
able terms’ followed agreements 
reached with Washington to confront 
climate change. He was quoted as 
saying the four wind farms will be 
built by Mexican and US companies 
and managed by the state-owned Fed-
eral Electricity Commission (CFE), 
which will have financing from “the 
United States or US banks at very low, 

zero rates”.
US legislators and US Climate En-

voy, John Kerry, are expected to visit 
Mexico in March to kick-off the proj-
ect, he said. The wind farms are part 
of López Obrador’s plans to build ten 
industrial parks in the region, said to 
be one of Mexico’s least developed 
regions. That may include a facility 
to manufacture electric vehicles. 

Mexico has plans to add 30 GW of 
new wind, solar, geothermal, and hy-
droelectricity capacity by 2030, as 
part of a new ambition to raise its 
greenhouse gas emissions reduction 
target from 22 per cent to 35 per cent 
over the next eight years.

n New renewables outpace gas plants
n Strategic approach needed to expand grid most efficiently

n Ontario will see first unit at Clarington   n NuScale wins US approval
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Asia News

Syed Ali

The levelised costs of electricity 
(LCOE) for utility solar and onshore 
wind in Asia Pacific rose 16 per cent 
and 12 per cent, respectively, since 
2020, as equipment, construction costs 
and interest rates rose in the region. 
The trend is expected to reverse in 
2023, but volatility risks including 
geopolitical tensions, trade policy and 
financing remain according to latest 
analysis from Wood Mackenzie.

The average cost of utility solar 
power has gone up from $78/MWh in 
2020 to $91/MWh in 2022. Onshore 
wind follows a similar trend, rising 
from $93/MWh in 2020 to $104/MWh 

last year. South Korea saw the highest 
cost inflation between 2020 and 2022, 
while China avoided cost increases.

Alex Whitworth, Research Director 
at Wood Mackenzie, said: “China has 
been insulated from cost inflation 
trends, gaining competitiveness 
against other markets due to massive 
scale, depth of local supply chain, and 
increasing technology dominance.”

Solar and onshore wind costs remain 
low in China, but offshore wind is the 
big mover with costs falling 22 per 
cent to $72/MWh in 2022, less than 
half of the Asia Pacific average of 
$171/MWh.

Whitworth added: “Offshore wind in 
China is now competitive with gas and 

coal power in coastal regions, and a 
further drop in costs of nearly a quar-
ter by 2025 will allow the technology 
to undercut coal power nationally.”

China took the top spot from India 
this year for the lowest-cost renewable 
power in the region. China’s average 
utility-scale solar LCOE declined 4 
per cent to $44/MWh in 2022, while 
India’s increased over one third to 
$56/MWh. These two markets along 
with Australia are the only ones in Asia 
Pacific where renewables costs are 
competitive with new coal power 
projects.

The increase in LCOE in 2022 was 
driven by higher CAPEX and interest 
rates, with CAPEX for solar and  

onshore wind rising to 12 per cent and 
6 per cent since 2020, while fossil fuel 
CAPEX rose by 5 per cent to 8 per cent.

 In addition, interest rates for power 
projects in Asia Pacific jumped 30 per 
cent from a low of 5.8 per cent in 2021 
to 7.5 per cent in 2022 on average 
across solar, onshore wind, coal, and 
gas.

Higher renewables costs mean that 
Asia Pacific’s average solar LCOE is 
at a 7 per cent premium to coal power 
in 2022. This is despite higher fuel 
costs driving up the LCOE for new 
coal projects by 16 per cent and gas by 
11 per cent in the last two years.

 Coal will remain the cheapest new-
build power generation option in Asia 

Pacific until 2024, even with the high 
fuel price environment, according to 
Wood Mackenzie findings.

 New low-carbon technology options 
are developing but still expensive, 
with hybrid renewables and battery 
storage power costs 41 per cent to 72 
per cent more expensive than gas 
LCOEs in 2022. Solar or wind plus 
storage projects will become com-
petitive with gas by 2032 as costs fall 
to around $107 to $111 per MWh.

  Overall, the cost of a “firmed” mix 
of renewables, gas turbine backup, 
and storage is expected to fall from 
$130 per MWh in 2022 to $90 per 
MWh in 2030, becoming competitive 
against gas and nuclear.

China will continue increasing the 
deployment of renewable power in 
2023 on strong demand, lower raw-
material costs and a low-base effect 
for wind power, according to Fitch 
Ratings.

China’s large state-owned power 
generation companies remain com-
mitted to the country’s energy transi-
tion strategy and are the largest inves-
tors in renewable power, said Fitch 
Ratings, adding that the companies’ 
active bidding bodes well for new 
installations in 2023.

In 2022, a total of 446 wind power 

projects with a capacity of 87 GW 
completed equipment bidding in 
2022, compared with around 60 GW 
in 2021, said Fitch Ratings, citing data 
from wind power information pro-
vider Windmango.

The installed capacity of wind and 
solar power in China rose 22 per cent 
year-on- year last year, according to 
Fitch Ratings.

The country is also increasing its 
energy storage capacity as its wind 
and solar capacity grows. At the end 
of January GE announced that all units 
of the 1.2 GW Jinzhai pumped storage 

power plant have now been success-
fully connected to the grid and com-
pleted 15 days of trial operation. The 
first two of units were connected to 
the grid in October 2022.

Pascal Radue, President & CEO, GE 
Hydro Solutions, said: “Pumped stor-
age is the largest source of energy 
storage that exists today, which can 
help stabilise the grid with the integra-
tion of wind and solar power.”

China aims to build more than 200 
pumped storage stations with a com-
bined capacity of 270 GW by 2025 
according to Bloomberg data.

The realisation of an interconnected 
Asean Power Grid has come a step 
closer with the recent announcement 
that power will be transferred from 
Malaysia to Singapore on a commer-
cial basis.

At the end of January, YTL Power 
International Bhd’s wholly-owned 
subsidiary, YTL PowerSeraya Pte 
Limited, and TNB Power Generation 
Sdn Bhd (TNB Genco), a wholly-
owned subsidiary of Tenaga Nasional 
Bhd (TNB), said they have teamed up 
to export and import 100 MW of elec-
tricity to Singapore via the newly up-
graded interconnector.

In a statement, YTL said it is the first 
time electricity from Malaysia would 
be supplied to Singapore on a com-
mercial basis, adhering to the Malay-
sian Energy Commission’s guide for 
cross-border electricity sales (CBES 
Guide).

 YTL PowerSeraya was awarded the 
electricity importer licence for Malay-
sia for a two-year trial by the Energy 

Market Authority of Singapore (EMA) 
after a competitive request for pro-
posal process in October 2021, and will 
purchase the electricity from TNB Pa-
sir Gudang Energy Sdn Bhd, a wholly 
owned special vehicle company by 
TNB Genco.

 Both parties will work closely with 
the EMA and the Energy Commission 
to refine all technical settings and 
regulatory arrangements under the 
Electricity Import Framework and the 
agreement will be effective upon ful-
filment of the conditions precedent.

“We believe that this is the first step 
in our vision of a strong Asean power 
grid, where electricity imports may 
eventually form a key part of Singa-
pore’s energy mix,” YTL PowerSeraya 
Chief Executive Officer John Ng said.

 TNB Genco Managing Director 
Datuk Nor Azman Mufti said: “This 
is a positive step for the strengthening 
of cross-border energy supply to-
wards the realisation of a fully inter-
connected Asean Power Grid. This 

will mark TNB Genco’s maiden foray 
into the Singapore market via CBES 
and we hope this will become the 
catalyst to capture future projects in 
this market.”

 In a separate development, Singa-
pore will improve grid resilience with 
the official launch of what is claimed 
to be the largest battery energy storage 
system in Asia.

Singapore energy company, Semb-
corp said that the energy storage sys-
tem has a maximum storage capacity 
of 285 MWh, and, in a single dis-
charge, can meet the electricity needs 
of around 24 000 four-room house-
holds for one day.

Second Minister for Trade and In-
dustry Tan See Leng noted that when 
there is heavy cloud cover or rain, 
solar power efficiency drops signifi-
cantly. “So, with the energy storage 
systems, we can store excess power 
that is generated during the peak pro-
duction periods for use at other times,” 
he said.

In the October-December 2022 quar-
ter, wholesale gas and electricity 
prices in Australia fell from the record 
levels seen earlier in the year but re-
mained higher than prices seen during 
the same period in 2021, according to 
the Australian Energy Regulator’s 
(AER) latest ‘Wholesale Markets 
Quarterly Report’.

Record low electricity demand in 
the National Electricity Market 
(NEM) as a result of a mild start to 
summer and strong rooftop solar out-
put, together with high output from 
large-scale solar and wind generators, 
contributed to the easing of wholesale 
electricity prices.

In gas markets, the lower demand 
for electricity led to lower gas fired 
generation in the NEM, which in com-
bination with the lowest liquefied 
natural gas exports in Q4 since 2018, 
eased pressure on domestic gas spot 
prices. The Iona gas storage facility 
in Victoria was refilled to its highest 
end-of-year levels since reporting 
commenced, with the facility looking 

better placed to assist with 2023 peak 
winter levels.

Despite wholesale gas and electric-
ity prices easing from their peak seen 
in mid-2022, high fuel costs kept 
prices elevated compared to historical 
levels.

AER Chair Clare Savage said while 
wholesale prices remained high, ear-
ly indications suggest that the outlook 
for 2023, while still carrying risk, may 
have improved.

She said: “A reduction in forward 
contract prices were observed since 
discussion of market intervention be-
gan with the October Budget and 
continued following the announce-
ment of coal and gas price caps by 
National Cabinet in December 2022.

“While lower spot prices were also 
observed, there are likely other con-
tributing factors and it remains too 
early to tell what impact the interven-
tions have had on spot outcomes but, 
we will continue to monitor and report 
on the effect of the price caps on both 
forward contract and spot prices.”

Renewables lose competitive Renewables lose competitive 
edge in Asia Pacificedge in Asia Pacific

Robust growth predicted 
for China renewables 

ASEAN grid takes shape

Australian  Australian  
wholesale energy wholesale energy 

prices remain  prices remain  
elevated at year-endelevated at year-end

With the exception of China, the competitiveness of renewables-based power generation worsened in 2022 as 
inflation, supply chain constraints and higher interest rates took hold. 



Janet Wood

The Danish government has shocked 
the wind industry by announcing a hold 
on its so-called ‘open door’ develop-
ment procedure. Wind organisations 
said the change creates uncertainty for 
20 GW of offshore wind currently un-
der planning and development. 

Denmark said it wanted to be sure its 
framework did not breach the EU’s 
state aid rules, which were changed 
slightly under the EU’s recent Green 
Deal Industrial Pact.

 “Many projects essential to deliver-
ing Denmark’s 2030 offshore wind 

target are already under planning or 
development. Pausing their estab-
lished and effective ‘open door’ ap-
proach to offshore wind development 
now will seriously undermine these 
targets,” said WindEurope Chief Ex-
ecutive Giles Dickson. Rasmus Err-
boe, Chief Executive of Orsted Europe, 
said the decision was, “surprising and 
regrettable”.

The Danish situation was made more 
unclear when the government later said 
9 GW of wind being developed along-
side the ‘open door’ projects would be 
put out to tender this year. 

Denmark also said the hold would 

not apply to plans to develop ‘energy 
islands’ in the North Sea and Baltic Sea. 

They and another ‘energy island’,  
Belgium’s Princess Elisabeth Island in 
the North Sea, along with other shared 
offshore grid infrastructure, are key to 
ensuring offshore wind farms are de-
veloped and used most efficiently. The 
EU recently kicked off InterOPERA, 
a pan-European project whose main 
objective is to make future HVDC sys-
tems mutually compatible and interop-
erable by design and to improve grid 
forming capabilities of offshore and 
onshore converters. The project brings 
together eight transmission network 

operators, three offshore wind devel-
opers, four HVDC equipment manu-
facturers, two wind turbine manufac-
turers, two sector associations and two 
universities. Funding is being provided 
by the EU (€50 million) and the project 
partners (€19 million).

The need for shared infrastructure is 
made more urgent as wind farm sizes 
are stepped up.  Recently Equinor and 
SSE Renewables decided to explore 
options to expand the Dogger Bank 
wind farm in the southern North Sea 
– already Europe’s largest offshore 
wind farm.

Equinor and SSE Renewables have 

equal shares in the proposed expan-
sion, which will add 1.32 GW to the 
3.6 GW of capacity already being in-
stalled at the project. SSE Renewables’ 
Offshore Wind Director Paul Cooley 
said: “We’re already building the 
world’s largest offshore wind farm at 
Dogger Bank, and now with our estab-
lished partners Equinor, we’re delight-
ed to unveil plans to develop a potential 
fourth phase of the project, Dogger 
Bank D.

The EU and its member states have 
committed to 2030 offshore wind tar-
gets of 76 GW and 20 GW in the North 
Sea and Baltic Sea, respectively.

Recent months have seen old and new 
tools for managing peak electricity 
demand in operation in Great Britain.

System Operator NGESO was giv-
en the option at the start of the winter 
to use coal stations that had been due 
to close, as the government was con-
cerned about whether there were suf-
ficient other supplies to meet peak 
electricity demand. 

Among the government’s concerns 
were whether gas supplies would be 
available for generation – although 
stocks have been higher than expect-
ed across Europe throughout the win-
ter – and whether GB would be able 
to obtain its typical imports from 
France, given that several French 
nuclear units remained offline.

In the event, the system operator 
several times asked coal plant opera-
tors to ‘warm’ their units – a process 
that takes between 12 and 24 hours 
– so they would be available if re-
quired. However, in each case the 
system operator later ‘stood down’ the 
units as the market responded. 

NGESO also activated a demand 
response options with payment for 
domestic customers who reduce de-
mand during peaks, after trials at 
small scale last winter. 

The measure was deemed a success: 
one domestic supplier, Octopus En-
ergy, said its domestic customers had 
reduced peak demand by over 100 
MW in each of the first two ‘saving 
sessions’.

Finland has reinforced its commitment 
to nuclear power with recent confirma-
tion that it can extend the life of the 
existing Loviisa nuclear plant and a 
step forward in plans for small modu-
lar reactors (SMRs).

New operating licences for the two 
units at Fortum’s Loviisa plant will al-
low them to operate until the end of 
2050. 

“This decision is an important and 
welcome one not only for Fortum, but 
for a clean and prosperous future for 
Finland. Continuing production at Lo-
viisa is above all an investment in pro-
viding the power the Finnish society 
needs to meet its ambitious climate 
targets,” said Fortum President and 

Chief Executive Markus Rauramo.
Meanwhile the EcoSMR (Finnish 

Ecosystem for Small Modular Reac-
tors) project, funded by Business Fin-
land, has moved into a new phase. The 
EcoSMR project was completed at the 
end of 2022, but EcoSMR Hub, which 
develops business networks for SMRs 
will shortly be launched as a successor. 
EcoSMR Hub welcomes all Finnish 
parties interested in SMRs as part of 
the network. 

The EcoSMR Hub launch coincides 
with plans for Finland’s largest and 
newest reactor, Olkiluoto 3, to move 
from a test generation phase into com-
mercial electricity production, due in 
March 2023.

For the first time, digitally networked 
electric vehicles (EVs) have been used 
to stabilise the German network as part 
of a virtual power plant. Transmission 
system operator TenneT was able to 
use storage within EVs belonging to 
Sonnen customers to manage short-
term frequency fluctuations in the 
power grid. 

Sonnen provides storage and net-
working technologies and to offer the 
balancing option, it expanded its vir-
tual power plant (sonnenVPP) – previ-
ously based on standalone batteries 

– to include EVs. Together their stor-
age capacity is adjusted within 30 
seconds to compensate for load chang-
es and thus frequency fluctuations in 
the power grid. This is achieved 
solely via an intelligent charging pro-
cess, so there is no additional wear and 
tear on the vehicle batteries due to 
discharging.

In the next step, Sonnen wants to add 
5000 households with an EV charger 
and household battery, bringing its VPP 
to 80MW. TenneT has a primary con-
trol power requirement of 170 MW.

“We are on the verge of developing 
a renewable energy ecosystem that can 
be compared to the dawn of the internet 
age. Assets that have been operating in 
isolation until now are networked with 
each other and thus develop their full 
potential,” said Oliver Koch, Chief 
Executive of Sonnen. “By including 
electric vehicles in our virtual power 
plant, we are doing one big step by us-
ing the charging of electric cars to si-
multaneously balance supply and de-
mand in the power grid and thus 
stabilise it.”

Janet Wood

The UK government has produced an 
‘Action Plan’ to speed up development 
consent for so-called ‘Nationally Sig-
nificant Infrastructure Projects’ such as 
large energy assets. Ministers in sev-
eral government departments con-
cerned with infrastructure said: “By 
working together, we can support the 
delivery of nationally significant infra-
structure, incentivise more investment 
into the UK and ensure we are able to 
meet our infrastructure, energy and 
environmental challenges.”

Meanwhile the GB system operator 
NGESO also recently launched a “ma-
jor initiative” setting out its own ac-
tion plan to speed up connections to 
the electricity network, saying it “rec-
ognises that the existing process needs 
to change and be widely reformed to 
give investors and developers better 
certainty”. 

The UK had seen more delays and 
legal challenges consenting for ener-
gy projects – recently a decision on 

the Hornsea 4 offshore wind farm was 
delayed by four months. Developers 
are waiting up to as much as 10 years 
for grid connections.

The UK’s action is the most recent 
attempt by a European country to 
smooth regulations to speed up the 
deployment of renewable energy 
across the continent.

The need to streamline permitting 
and remove regulatory barriers has 
been a major concern for the Euro-
pean energy sector for several years 
but resolving the issues became still 
more urgent after Russia’s invasion of 
Ukraine. 

A regular report from LevelTen En-
ergy identified a lack of availability 
of power purchase agreements 
(PPAs). Frederico Carita, senior man-
ager of developer services, Europe at 
LevelTen Energy, said: “A lack of 
available land and years-long lead 
times for turbine deliveries are strain-
ing wind project economics – particu-
larly in mature markets with high 
competition. The market desperately 

needs permitting reforms to kick in 
faster.”

Germany has responded to industry 
pleas. The Federal Maritime and Hy-
drographic Agency (BSH ) recently 
published a new area development 
plan for the expansion of offshore 
wind energy. Federal Minister Robert 
Habeck said: “The expansion of off-
shore wind energy is a mammoth task 
in itself…  the BSH area development 
plan is another part of our master plan 
to achieve the high goals for the ex-
pansion of renewable energies. With 
the publication, we show that we are 
serious about planning acceleration 
and are consistently advancing the 
expansion of renewable energies.”

Germany has specified the areas for 
new offshore wind farms in the North 
and Baltic Seas, the tendering time-
line, commissioning and grid connec-
tion. The plan also implements accel-
eration measures adopted in the 
amended German Offshore Wind Act, 
approved by the European Commis-
sion in December 2022.

European countries try European countries try 
to smooth the way for to smooth the way for 
more renewables more renewables 

Coal competes with 
demand response to 
cover UK winter peaks

Germany claims first use of electric 
vehicles for frequency control 

Nuclear gets go-ahead 
in Finland 

Europe concerns over maintaining 
offshore wind momentum
n Denmark puts plans on hold to clear state aid hurdle
n Energy islands and large projects need shared connection framework
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Leading offshore wind developer 
Ørsted will collaborate with climate 
consultancy the Carbon Trust to de-
velop the first industry-backed meth-
odology to measure the carbon emis-
sions associated with offshore wind 
farms throughout their life cycle. 

The project aims to help the global 
offshore wind industry scale as sustain-
ably as possible as it supports the drive 
towards net zero by 2050.  A common 
standard will ensure that offshore 
wind installations are delivered in a 
low-carbon way while encouraging 

comparability across developers and 
assets.

“Global climate targets can’t be met 
without stepping up renewable energy 
generation, and offshore wind is par-
ticularly crucial to the world’s transi-
tion away from fossil fuels,” said Jan 
Matthiesen, Director of Offshore 
Wind at the Carbon Trust. 

Experience showed that collabora-
tion was crucial to success in the off-
shore wind sector, Matthiesen said, 
adding that it was “time to turn our 
attention to supporting innovation and 
scaling up sustainably to create a more 
resilient and competitive industry”. 

With energy still accounting for 73 
per cent of global emissions, a fast 
transition from fossil fuels to renew-
ables is the single most important 
climate action, explained Ørsted’s 
Senior Vice President and Head of 
Global Stakeholder Relations, Ingrid 
Reumert. 

“As our industry prepares for a mas-
sive and necessary build-out of off-
shore wind farms, we must also pay 
attention to driving down emissions 
from supply chains and operations,” 
she said. “This common methodology 
will help us do that as well as increas-
ing transparency for governments, 

investors, and suppliers – and en-
abling comparability across develop-
ers and assets.”

Global installations of offshore wind 
stood at 55 GW at the end of 2021, 
but an additional 70-80 GW will need 
to be installed every year from 2030 
in order to achieve net zero by 2050. 

While offshore wind energy genera-
tion has a significantly lower carbon 
impact than fossil fuels, the sector 
must work collaboratively to decou-
ple its own value chain from carbon 
and resource-intensive models of pro-
duction, deployment and operation, 
addressing key hotspots such as steel, 

cement and fuels.
The measurement project will:
n Develop a standardised methodol-
ogy to enable developers to calculate 
the lifecycle emissions of their off-
shore wind assets, including upstream 
supply chain emissions, construction 
and operation;
n Engage with the industry to improve 
data quality and availability and pro-
mote greater transparency;
n Identify key carbon emission driv-
ers and hotspots.

Release of the methodology for use 
across the industry is expected in 
2025.

Iran’s Energy Ministry has laid out a 
goal to add 10 GW of renewable en-
ergy capacity by the end of the current 
government’s administration, in Au-
gust 2025. This would represent a 13-
fold rise from the 800 MW of renew-
able energy generation capacity that 
was in operation when the government 
took office in August 2021.

The announcement comes as the Na-
tional Transmission and Despatch 
Company Limited (NTDC) completed 

construction work on the 29 km long, 
double-circuit transmission line from 
Polan, Sistan and Baluchestan prov-
ince, in southeastern Iran, to neigh-
bouring Gwadar on the southwestern 
coast of Balochistan, Pakistan.

This will allow Pakistan’s transmis-
sion system to import an additional 
100 MW from Iran, boosting the con-
fidence of business people and inves-
tors looking to operate in the Gwadar 
region.

Eurasia’s electricity demand will 
grow at an average 2 per cent a year 
from 2023 to 2025, up from an esti-
mated 1.5 per cent in 2022, according 
to the latest electricity market forecast 
from the International Energy Agency 
(IEA).

Population and GDP growth in the 
region will underpin rising demand, 
although Eurasia’s macroeconomic 
outlook has been downgraded since 
the Russia-Ukraine war started.

Energy production from fossil fuels 
will continue to dominate the region’s 
energy mix with a share of about 65 
per cent in the projected period, but 
the commissioning of new nuclear 
plants, including in Belarus and Rus-
sia, is set to reduce the CO2 intensity 
of power generation. 

While the development of renew-
ables remains slow, the European Bank 
for Reconstruction and Development 
(EBRD) is supporting a number of 
low-carbon power projects in the re-
gion, including a wind power plant in 
the Absheron peninsula under a Mem-
orandum of Understanding (MoU) 
with Azerbaijan that also covers grid 
expansion, upgrade and digitalisation.

In a separate development, Azerbai-
jan’s Energy Minister, Parviz Shahba-
zov, signed a cooperation agreement 

with Saudi Arabia's ACWA Power 
Chairman Mohammed Abdullah 
Rashid Abunayan on the implementa-
tion of a 1.5 GW offshore wind pow-
er project. 

The partnership with ACWA Power 
extends to other wind power plants 
for a total capacity of 2.5 GW, and 
envisages the creation of battery en-
ergy storage systems for the first time 
in the country.

“These projects are further contribu-
tions to the implementation of the 
state policy on the development of 
Azerbaijan as a country of ‘green 
growth’ and supplier of green energy,” 
the minister said.

Timely implementation of energy 
projects is of great importance for 
Azerbaijan's energy partnership with 
the EU, Parviz Shahbazov added. He 
is also discussing cooperation with 
Masdar on wind, solar and green hy-
drogen projects for a total capacity of 
10 GW.

“As part of a strategic energy part-
nership with the EU, we are interested 
in exporting electricity and hydrogen 
produced from renewable energy 
sources. In this aspect, the timely 
implementation of projects with Mas-
dar is very important,” the minister 
said.

Saudi Arabia plans to invest more than 
SAR 1 trillion ($266 billion) to pro-
duce cleaner electricity and expand 
its power grid. Speaking at a forum 
organised by oil giant Aramco, the 
kingdom’s Energy Minister, Prince 
Abdulaziz bin Salman, said his coun-
try was looking to become a global 
leader in hydrogen production.

He said the kingdom would also 
double-down on carbon capture solu-
tions. Saudi Power Purchasing Com-
pany (SPPC) has issued requests for 
proposals (RFPs) for four combined 
cycle power generation projects ready 
for Carbon Capture and Sequestration 
(CCS).

Totalling 7200 MW, two plants will 
be located in Taiba city, with the other 
two in Qassim city, with each project 

sized at 1800 MW. The developers aim 
to implement CCS or other solutions 
to address carbon emissions. The proj-
ects align with the Saudi Green Initia-
tive’s target to achieve net zero by 
2060.

The Sultanate of Oman is also posi-
tioning itself as a leading exporter of 
clean energy, and green hydrogen in 
particular. According to a new report 
released at the Abu Dhabi World Future 
Energy Summit (WFES) in January, 
“the UAE, Saudi Arabia and Oman are 
working on national strategies aimed 
at developing the hydrogen market in 
the region and positioning themselves 
as future hydrogen exporters”. 

Vast solar and wind resources, cou-
pled with financial capabilities and 
export potential, make this region well 

suited to produce and transport green 
hydrogen. If these countries are able to 
leverage their first-mover advantage, 
they could beat rising competition 
from regions in North Africa, Europe 
and Australia, the report finds. 

Oman has allocated 250km2 in the 
Special Economic Zone of Duqm 
(SEZAD) for solar and wind farms to 
support the production of green hydro-
gen and green ammonia for local use 
and export. According to Dr. Ali 
Masoud al Sunaidy, Chairman of the 
Public Authority for Special Econom-
ic Zones and Free Zones (OPAZ), two 
licences have already been granted – 
one for a 300 MW plant at the imple-
mentation stage, and one for a much 
larger plant at the stage of detailed 
studies.

South Africa declared a national state 
of disaster last month after the country 
experienced another spate of rolling 
blackouts. President Cyril Ramaphosa 
said the recurrent power cuts were “an 
existential threat” to the economy and 
the country’s “social fabric”.

Faced with the accelerating collapse 
of ageing coal power plants, energy 
incumbent Eskom has had to cut off 
customers for up to 10 hours a day 
several times this year, leading to  

factories grinding to a halt, crops with-
ering without irrigation and food rot-
ting in refrigerators.

Ramaphosa’s government has made 
policy changes to unleash private 
power production outside Eskom, but 
experts and investors have warned that 
these will take years to bear fruit. The 
declaration of a disaster will enable the 
country “to accelerate energy projects 
and limit regulatory requirements”, 
Ramaphosa said.

The President said he would appoint 
a dedicated minister for electricity di-
rectly reporting to him “to assume full 
responsibility for overseeing all as-
pects of the electricity crisis response”. 
But Eskom will remain under the con-
trol of the cabinet minister overseeing 
state-owned companies, while the 
energy minister will continue to con-
trol power procurement by the state. 
Critics have noted this is likely to cre-
ate confusion at the top of government.

Saudi and Oman eye clean  
hydrogen leadership

Blackouts lead South Africa to declare 
‘national disaster’

Iran plans to add 10 GW of 
renewables by 2025

IEA: Eurasia’s electricity 
demand on growth path 
despite Russia-Ukraine war

Offshore wind developer backs  Offshore wind developer backs  
lifecycle carbon footprint calculation lifecycle carbon footprint calculation 
n Low-carbon focus essential as sector scales up
n Lifecycle emissions methodology due for release in 2025

n CCS key plank of Saudi pathway to net zero by 2060
n Oman positions itself as green hydrogen exporter
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UK-based Centrica and international 
energy major bp have become the latest 
energy companies to post huge profits 
as a result of the energy crisis. But with 
oil consumption on a downward trajec-
tory and the growing use of renew-
ables, some are already questioning 
how long the good times will last.

Last month Centrica posted a more 
than threefold rise in operating profits 
to a record £3.3 billion ($3.9 billion) 
for 2022, while bp recorded a full year 
profit of $27.7 billion compared with 
$12.8 billion the previous year. 
France’s TotalEnergies and Norway’s 
Equinor also reported record earnings 
from the surge in gas prices caused by 
the war in Ukraine. TotalEnergies 
posted a record net profit of $36.2  

billion in 2022, double the previous 
year, while Equinor reported a net 
profit for the year of $28.7 billion, up 
from $8.6 billion a year earlier.

Commenting on bp’s results, Neil 
Shah, Executive Director of Content 
and Strategy at Edison Group said: 
“This set of full year results comes as 
no surprise to investors who have been 
watching a succession of oil companies 
cash in on soaring oil and natural gas 
prices.”

The results come after rival Shell 
posted its best-ever annual profit of 
$39.9 billion at the start of February. 
Altogether, according to Greenpeace, 
Shell, bp, Chevron, Exxon, and Total 
are set to report profits of $199 billion 
for 2022. But how long the energy 

majors’ good fortune will continue is 
uncertain. 

Although energy prices are expected 
to remain volatile this year, it is un-
likely that the extraordinary profits of 
2022 will be repeated.

The US Energy Information Admin-
istration forecasts that oil usage will 
continue to decline in 2023 and 2024 
after falling 6 per cent last year com-
pared with pre-pandemic levels. 

“The consensus is we are not going 
to get back to pre-Covid levels of con-
sumption,” one industry expert told the 
Financial Times. “That matters be-
cause US gasoline is the world’s largest 
single market for an oil product. It 
dwarfs any other national gasoline 
market in the world.”

Also, in its latest report on the elec-
tricity sector, the International Energy 
Agency noted that renewables are set 
to meet almost all the new global elec-
tricity demand in the next three years. 
The Paris-based agency also forecasts 
natural gas fired power generation in 
the EU will fall in the coming years, 
based on current trends, although sig-
nificant growth in the Middle East is 
set to partly offset this decrease.

Edison Group commented, however, 
that the recovery of the Chinese energy 
market will have a major influence on 
the industry’s outlook as the country 
begins to reopen after abandoning its 
zero-Covid policy late last year.  “In-
deed, oil prices have been rising in 
recent days due to continued optimism 

over the recovery in demand from 
China, one of the largest crude import-
ers in the world,” said Shah.

The oil and gas majors have faced 
intense criticism for making huge prof-
its at a time when consumers are strug-
gling and greater investment in clean 
energy is needed. 

Commenting on Shell’s fourth quar-
ter 2022 trading update, Julie Palmer, 
Partner at Begbies Traynor, said: “If 
Big Oil companies like Shell are to 
avoid further [windfall] tax hits, they 
need to show that profits like this are 
being used to fund a transition to green 
renewable power. Like oil, record prof-
its like this won’t last forever, and Shell 
needs to make sure it keeps ahead of 
the curve in a world target to net zero.”

Adani group’s significant recent falls 
on the stock market are having an im-
pact on the Indian conglomerate’s stra-
tegic plans.

Last month French energy major 
TotalEnergies put its multi-billion 
dollar plan to go into business with 
the Adani group on hold, saying it was 
awaiting clarity on the situation amid 
turmoil sparked by allegations of 
fraud against the Indian conglomer-
ate. A January 24th audit report by the 
US-based Hindenburg Research, 
which cited financial irregularities, 
has so far eroded over $120 billion in 
Adani’s market capitalisation.

“It (the partnership deal) was an-
nounced, nothing was signed. It 
doesn’t exist,” TotalEnergies Chief 

Executive Patrick Pouyanne said, re-
ferring to his firm’s plan with Adani’s 
new hydrogen venture. “Mr Adani has 
other things to deal with now; it’s just 
good sense to pause things while the 
audit goes forward.”

TotalEnergies was supposed to in-
vest initially $5 billion in Adani’s gas 
distribution and solar projects.

In mid-February Adani also aban-
doned plans to buy a coal plant in 
India for $850 million. It has decided 
not to pursue the deal with Chhattis-
garh-based DB Power after a deadline 
to finalise it expired on February 15th, 
Bloomberg reported.

The Adani group was expected to 
step back on spending following the 
fall in its stocks.

State-owned nuclear operator EDF and 
the French government are reportedly 
considering tapping into considering 
tapping into funds from a centuries-old 
savings account to finance part of a €50 
billion plan to build six nuclear reactors 
in the country.

According to the Financial Times 
France is considering using some of 
the  €370 billion in deposits in the 
“Livret A” savings account, which is 
deployed by the Caisse des Dépôts et 
Consignations (CDC), a state-linked 
bank that carries out projects in the 

public interest, such as building social 
housing.

Between €10-20 billion of Livret A 
funds could be freed up for the nucle-
ar build, one source told the FT.

In 2021 French President Emmanu-
el Macron outlined plans for EDF to 

build several new plants, as concerns 
over energy security mounted just be-
fore Russia’s invasion of Ukraine.

EDF, however, has continued to post 
losses and is now being fully renation-
alised. In February it revealed a near 
€18 billion loss for 2022. 

Outages at its nuclear plants forced 
the French group to buy electricity on 
expensive wholesale markets during 
the energy crisis in Europe. It also had 
to pay for the cost of government-
mandated price caps on consumer 
bills.

Danish wind project developer Ørsted 
reported earnings of €2.84 billion 
($2.98 billion) for 2022, even as wind 
turbine manufacturing giants Vestas 
and Siemens Gamesa returned poor 
end of year results.

For its offshore business, the devel-
oper anticipates 2023 earnings to be 
“significantly higher”. Offshore wind 
is also one of the main drivers behind 
the company’s expected gross invest-
ments planned for this year, which are 
estimated to be around €7 billion.

The company said its offshore wind 
farms are largely subject to regulated 
prices, implying a high degree of rev-
enue certainty. 

“This means that we know the price 
per generated MWh for most wind 
farms in Denmark and Germany, our 
first Dutch wind farm, and the CfD 
wind farms in the UK. For our British 
renewable obligation certificate wind 
farms, we also know the subsidy per 
generated MWh which we will re-
ceive in addition to the market price,” 
the company stated in its 2023 finan-
cial outlook. 

“The part of our generation from 
offshore and onshore assets which is 
exposed to market prices has, to a 
large extent, been hedged for 2023.”

European wind turbine manufactur-
ers, however, continue to struggle. 

Vestas, the world’s largest wind tur-
bine manufacturer, posted a net loss 
of $1.69 billion for 2022, compared 
with a net profit of $153 million in 
2021.

In a statement, Vestas’ Chief Execu-
tive Officer, Henrik Andersen, de-
scribed 2022 as “a business environ-
ment characterised by unforeseen 
geo-political uncertainty, high infla-
tion, and supply chain constraints”.

Vestas said it made strategic and 
commercial progress in terms of 
strengthening operations and substan-
tially raising prices, which indicate it 
will deliver improved financial results 
in 2023. It noted, however, that al-
though increasing prices on the com-
pany’s order intake is an offsetting 
factor, it still leaves the company chal-
lenged on profitability in 2023.Vestas’ 
guidance for 2023 triggered a credit 

rating downgrade from Moody’s to 
Baa2.

Meanwhile Siemens Gamesa ended 
the quarter October and December 
2022 (the first quarter of fiscal year 
2023) with a net loss of €884 million. 
As of December 31, 2022, net finan-
cial debt totalled €1.9 billion. 

It said, however that its Mistral strat-
egy programme continued to show 
progress in addressing current chal-
lenges and building the path to regain-
ing profitability.

The company also announced two 
significant international expansions. 
Early last month it signed a binding 
framework agreement for a strategic 
partnership with Doosan Enerbility, 
formerly Doosan Heavy Industries, 
for the South Korean offshore wind 
market. Meanwhile, for the US mar-
ket it announced its intention to build 
a major offshore nacelle manufactur-
ing facility in New York state. This is 
subject to the company’s wind tur-
bines being selected by the New York 
authorities in their third offshore wind 
solicitation.

Ørsted anticipates higher  Ørsted anticipates higher  
offshore earnings in 2023 but  offshore earnings in 2023 but  

turbine manufacturers  turbine manufacturers  
continue to strugglecontinue to struggle

Adani’s woes deepen

France may tap ‘savings’ to fund new nuclear build after 
EDF reports heavy losses

Days of energy companies’ windfall 
profits could be numbered
Centrica, bp and Equinor are the latest companies to follow Shell in reporting extraordinary profits.  
Some argue, however, that the good times are unlikely to last. Junior Isles 



Juan Mogollon, Energy division 
Executive Vice President at Prysmi-
an, said: “The development of more 
reliable and smarter grid infrastruc-
tures for power transmission and 
distribution is key for the integra-
tion of renewables. The ambition of 
Prysmian is to act as an enabler for 
accelerating the energy transition by 
supporting the development of 
greener and smarter power grids 
with innovative cable technologies, 
ensuring higher performances, reli-
ability and sustainability.”

Dunas Capital has awarded a contract 
to GES to construct a 19.79 MW solar 
plant in Toledo, Spain. Construction 
has already started and the plant will 
be commissioned in Q3 2023.

The plant will consist of 34 720 
panel of 570 W/unit and will cover 
58.8 ha (588 000 m2) in Torrijos, 
Toledo. GES is responsible for the 
design and engineering, construc-
tion of the civil and electrical 
works, supply of equipment and 
materials, commissioning, testing 
the operation of the PV units and 
the voltage step-up substation, and 
maintenance of the plant.

GE Renewable Energy has been 
awarded a contract by wpd to supply 
16 onshore wind turbines to three wind 
farms to be built in Landkreis Uelzen, 
Niedersachsen, 100 km southeast of 
Hamburg, Germany. The three proj-
ects will have a total installed capac-
ity of 88 MW, and will use GE’s 5.5 
MW turbines with a rotor diameter of 
158 m. The agreement also includes a 
15-year full-service contract with an 
extension option of another 5 years.

Two projects, Bankewitz and 
Müssingen, are due to be commis-
sioned and operational by the end of 
2023 while the third one, Flinten, is 
scheduled to be operational in Q1 
2024.

Elsewedy Electric for Transmission 
and Distribution (EETD) has signed 
an EPC contract with Al-Ghazala En-
ergy Company, the KSA-based sub-
sidiary of Jinko Power for the 300 MW 
Saad PV Solar IPP Project in Saudi 
Arabia.

EETD will manage the design, 
supply, and construction works and 
perform the operation and mainte-
nance for the initial years.

The Saad Project is located 85 km 
east of Riyadh City. It is part of 
Category B projects under the third 
round of competitive tenders of 
Saudi Arabia’s National Renewable 
Energy Programme (NREP).

An agreement between GE and Iraq’s 
Ministry of Electricity has been 
signed to increase output through es-
tablishing new power plants and ex-
panding capacity at existing facilities.

The agreement also provides for 
maintaining and rehabilitating in-
stalled power generation and trans-
mission infrastructure for more se-
cure electricity supply; establishing 
new substations to relieve grid con-
gestion; enhancing the interconnec-
tivity between the Jordanian and 
Iraqi grid; and driving decarbonisa-
tion of Iraq’s energy sector.

comprehensive modernisation of 
the existing Spinline safety I&C 
platform that will allow ČEZ to op-
erate Framatome systems until 
2045.

Irish renewables developer and op-
erator Energia Renewables has 
placed an order with GE Renewable 
Energy for the supply of turbines to 
equip its 49 MW Drumlins Park wind 
project in Ireland. The turbine supply 
deal comes with a 25-year full-service 
contract for the hardware.

Eight units of GE’s 6.1 MW tur-
bines will power the Drumlins Park 
wind farm near Newbliss in the 
County Monaghan, Ulster province. 
According to the project developer, 
Drumlinks Park will be the first  
one in Ireland to be powered by GE 
6 MW class machines.

Energia Renewables is developing 
the project under a corporate PPA 
with Microsoft. Energia Renew-
ables expects to finalise construc-
tion works and have the wind farm 
ready for commissioning during the 
autumn.

Fermi Energia of Estonia has selected 
GE Hitachi as a technology provider 
for BWRX-300 SMR for a planned 
nuclear power plant due for comple-
tion by the early 2030s.

In order to build a nuclear power 
plant in Estonia, a decision of the 
Riigikogu to enable nuclear energy 
in Estonia and initiation of a special 
national plan to find a suitable loca-
tion for the plant, as well as the de-
velopment of nuclear energy legis-
lation are required to build a new 
nuclear power plant in Estonia. 

Kalev Kallemets, CEO of Fermi 
Energia, said: “We have analysed 
all the work ahead and consider it 
realistic to produce reliable, clean 
and affordable nuclear energy in Es-
tonia by Christmas 2031.”

Iberdrola has won a contract for a 25 
MW floating solar plant for the mu-
nicipality of Kurtzenhouse in France’s 
Alsace region. The Spanish utility will 
develop, install and operate the float-
ing plant on the basin of the Bischwill-
er gravel pit.

The pit is partly owned by the mu-
nicipality, and is currently operated 
by building materials specialist Eqi-
om Granulats, which extracts and 
markets sand and gravel.

Iberdrola plans to install the solar 
panels on an area spanning some 
13.5 hectares of the 28 hectares 
available at the site.

Iberdrola expects to apply for a 
building permit in the spring of 
2024 and commission the solar ar-
rays in late summer 2026. The float-
ing panels will be in operation for 
30 years, producing around 27 
GWh of electricity per year.

Prysmian will help upgrade the UK’s 
electricity grid, with Prysmian sign-
ing a medium voltage cable frame-
work agreement with National Grid 
for a minimum of three years.

Medium voltage cables will be 
supplied primarily from the Prysmi-
an’s manufacturing plant in Wrex-
ham, North Wales, and will assist 
National Grid to expand and moder-
nise the network supporting the in-
crease in demand.

Hellenic Cables has signed contracts 
with Ørsted and Eversource for the 
supply of inter-array cables for their 
South Fork Wind and Revolution 
Wind offshore wind projects in the 
USA.

Under the contracts, Hellenic Ca-
bles will design, manufacture, test 
and supply 260 km of 66 kV XLPE-
insulated subsea inter-array cables 
and associated accessories for the 
two offshore wind farms, with pro-
duction to be phased through 2024.

Alex Alexiou, CEO of Hellenic 
Cables, said: “This long-term part-
nership with Ørsted and Eversource 
is proof of Hellenic Cables’ com-
mitment to the US offshore wind in-
dustry as a core part of our business 
and our strategy for the future.”

Lower Colorado River Authority 
(LCRA) has awarded a contract to 
Wärtsilä to supply the generating 
equipment for a 190 MW power plant 
to be built in Texas, USA.

The project will be a peaking 
power plant capable of starting and 
stopping rapidly to provide dis-
patchable power to increase reliabil-
ity and provide power to balance 
the grid.

The plant will be located in Cen-
tral Texas and will operate with ten 
Wärtsilä 50SG engines running on 
natural gas. It is expected to be-
come fully operational in 2025. 
Each Wärtsilä engine consumes lit-
tle to no water every week, which in 
Texas, an area often affected by 
drought, is an important feature.

Randa Stephenson, Chief Com-
mercial Officer of LCRA, said: 
“This new dispatchable peaker 
power plant with Wärtsilä technolo-
gy will support the Texas power 
grid within minutes. We sometimes 
need more power that can be avail-
able quickly, depending on market 
conditions and demand.”

Wärtsilä will supply the engines for a 
large power plant to be installed in 
Latin America. Initially, the plant will 
provide baseload power to the grid, 
but the rapid start-up flexibility of the 
engines will enable it to take on a grid 
balancing role as the system’s share of 
renewable energy increases.

The order, valued at over €100 
million, was placed by an undis-
closed purchaser, described as a 
major EPC contractor, for a project 
in an unspecified location in Latin 
America.

The plant will operate with 18 
Wärtsilä 50SG gas engines, which 
in simple cycle deliver an output of 
339 MW. In combined cycle mode, 
the heat from the stacks will be re-
covered to provide more than 350 
MW. The equipment is scheduled to 
be on site early in 2023. The plant 
is expected to commence commer-
cial operations in August 2024.

Mitsubishi Power, a subsidiary of Mit-
subishi Heavy Industries (MHI), has 
received an order for an H-25 gas tur-
bine for the Taiwanese firm Chang 
Chun Petrochemical.

The 30 MW turbine will be the 
core of a new natural gas fired com-
bined heat and power (CHP) facility 

at the company’s Miaoli Factory in 
Miaoli City in the north central re-
gion of Taiwan. Operation is sched-
uled to begin around Spring 2025, 
with the unit supplying power for 
the company’s factories, and steam 
for manufacturing processes.

The gas turbine will replace the 
existing oil and coal fired boiler fa-
cility, as part of a project conducted 
in response to a request from ad-
ministrative authorities to reduce 
coal consumption based on the 
global trend toward reducing CO2 
emissions.

Mitsubishi Power will supply the 
H-25 gas turbine and auxiliary ma-
chinery, and dispatch engineers to 
provide support for installation and 
trial operations.

Nepal Electricity Authority (NEA) 
has awarded a contract to GE Renew-
able Energy’s Grid Solutions business 
to automate 39 substations of various 
ratings across Nepal. This will include 
construction of six Master Control 
Centres (MCCs), which will be mon-
itored by GE Digital Solutions.

The project also includes retrofit-
ting of relay panels and other elec-
trical components in the substa-
tions. When the substations are 
automated, GE will connect them to 
Nepal’s National Load Dispatch 
Centre (NLDC) to enable real-time 
monitoring of power transmitting 
through these substations.

The project is funded by the Asian 
Development Bank (ADB).

Enapter, together with its partner 
YEST, has received an order from 
South Korea for delivery of two AEM 
electrolysers with a total capacity of 
2 MW.

The systems will be used in a 12.5 
MW hydrogen pilot project on Jeju 
Island. The demonstration project is 
supported by the South Korean 
Ministry of Industry and Trade 
(Motie) with $43.3 million and 
aims to investigate and compare hy-
drogen production with different 
electrolysis technologies. The sys-
tems supplied are expected to pro-
duce more than 1000 tonnes of 
green hydrogen per year.

Vestas has received a 68 MW order 
from Dirkshof Estonia OU to power 
the Aidu project in Estonia. The order 
includes supply, installation, and com-
missioning of 15 V150-4.5 MW tur-
bines, as well as a 20-year Active 
Output Management 5000 (AOM 
5000) service agreement.

The site is located in Luganuse, 
Ida-Viru County, in the northeast of 
Estonia.

Delivery and installation of the 
wind turbines are scheduled for Q3 
2023, with commissioning sched-
uled for Q1 2024.

ČEZ has awarded Framatome a con-
tract to modernise the existing I&C 
Spinline testers for safety systems 
installed on four VVER type reactors 
at Dukovany Nuclear Power Station, 
located in Czechia.

Framatome will redesign, manu-
facture, validate and install the new 
Spinline testers. The first installa-
tion is planned for mid-2024 during 
the Dukovany-2 planned outage. 
This project is the first step in the 
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US seen becoming world leader of 
LNG exports in 2023

ExxonMobil plans world’s largest 
hydrogen plant for 2027-28 start-up

Gary Lakes

The anticipated return of Freeport 
LNG to partial operations after being 
closed for eight months following an 
explosion in June 2022 will push the 
US into the position of being the 
world’s largest exporter of LNG during 
2023, according to Edinburgh-based 
consultancy Wood Mackenzie.

With the return of Freeport, seven 
LNG facilities will be operating in the 
US and at least three more companies 
are looking to clear contracting and 
financing hurdles this year, moving 
them closer to final investment deci-
sions (FIDs) and thus giving the US 
an even larger production and export 
capacity. The new facilities are under 
construction and several other com-
panies are planning regasification 
terminals that in the years ahead could 
see the US become a massive LNG 
exporter. 

With the contractual advances the US 

industry has made this year when Eu-
ropean and Asian countries were 
scrambling for supplies, the US is pre-
dicted to jump ahead to become the 
world’s largest exporter in 2023, pass-
ing Australia and Qatar, where annual 
capacities are 88 million tons and 77 
million tons, respectively.

After months of investigation over 
the cause of the explosion at Freeport 
– attributed to inadequate operating 
and testing procedures and operator 
fatigue – the US Federal Energy Reg-
ulatory Commission (FERC) approved 
the partial restart of two of Freeport’s 
three LNG trains, two storage tanks, 
and a single tanker berth. Full opera-
tions, including another train, a third 
storage tank and a second tanker berth 
should begin by the middle of this year. 
The plant has a capacity to process 2 
billion cubic feet per day (bcfd), ac-
cording to US reports.

With Freeport operating again, US 
LNG exports are expected to increase 

by 16 per cent during 2023. Reuters 
said in mid-February that data pro-
vider Refinitiv reported that US LNG 
exports during 2022 increased by 8 per 
cent to 10.6 bcfd, close to Australia’s 
10.7 bcfd, and that Qatar had exported 
10.5 bcfd during the year.

The US Energy Information Admin-
istration (EIA) estimates that the US 
will export 11.8 bcfd during 2023 and 
12.6 bcfd in 2024. Current total US 
export capacity is put at 13.8 bcfd, in-
cluding Freeport. 

 Freeport’s offloaders, including bp, 
TotalEnergies, Japan’s JERA and Osa-
ka Gas, and South Korea’s SK E&S, 
were cut short when the mid-summer 
explosion forced exports to halt. West-
ern sanctions against Russia for the 
invasion of Ukraine and Moscow’s 
subsequent decision to halt pipeline 
exports to Europe sent demand for 
LNG soaring resulting in the signing 
of many long-term contracts with US 
suppliers.

Russia had supplied Europe with 40 
per cent of its gas supplies before the 
war, and with Russian gas no longer 
available, Europe concentrated on fill-
ing its gas storage facilities, a task that 
has since been largely accomplished. 
US LNG is now expected to assume 
the role of a steady source. Further-
more, global demand for US LNG is 
expected to grow to the point where 
processing capacity could put pressure 
on US natural gas producers to meet 
export demand and that of the US gas 
market. But for now, US LNG develop-
ers are keen to press ahead with their 
projects.

The largest US exporter, Cheniere 
Energy, reported an increase in profits 
as a result of the Ukraine war. It re-
ported a total revenue of $33.43 bil-
lion for 2022, up from $15.86 billion 
in 2021. The company reported a net 
attributable profit to stockholders of 
$1.43 billion for 2022, compared to a 
loss of $2.34 billion in 2021. 

According to Statista, Cheniere has 
a production capacity of 55.4 million 
tons per year. 

Three LNG projects have almost 
completed their financial requirements 
by securing bank loans that will enable 
them to move ahead with FIDs and then 
construction within the next year. Sem-
pra Energy’s facility in Port Arthur, 
Texas, the Lake Charles plant in Loui-
siana owned by Energy Transfer LP, 
and the Rio Grande plant in Texas, 
planned by NextDecade Corporation 
are expected to be operational by 2027 
or 2028, Reuters said. 

Last autumn the EIA reported that 
construction had begun on three more 
developments: Golden Pass LNG 
with a total capacity of 2.4 bcfd; 
Plaquemines LNG with a peak capac-
ity of 1.8 bcfd; and Corpus Christi 
Stage III with a total capacity of 1.6 
bcfd. Completion of these projects 
will put total US LNG capacity at 
nearly 20 bcfd by the end of 2025.

Gary Lakes

Energy giant ExxonMobil is taking 
steps to proceed with building the 
world’s largest low-carbon hydrogen 
plant in Baytown, Texas, USA. The 
company announced in late January 
that it had awarded a front-end engi-
neering and design (FEED) contract to 
French-headquartered Technip Ener-
gies for a facility that will have a capac-
ity target of 1 billion cubic feet (bcf) 
per day (28.3 million m3/day) of blue 
hydrogen. A final investment decision 
(FID) is expected to be made by Exx-
onMobil in 2024, and start-up for the 
plant is scheduled for 2027 or 2028. 

Blue hydrogen is produced by using 
fossil fuels, either through natural gas 
reforming or coal gasification. The CO2 
produced during the process is cap-
tured and stored, or used in products 
through carbon capture, utilisation and 
storage (CCUS) technologies. Low 
carbon hydrogen is produced when 
most of the CO2 emissions are re-
moved. Green hydrogen is green be-
cause it is made through the process of 

electrolysis using renewable energy, 
which are free of carbon emissions. 

ExxonMobil has also awarded con-
tracts to several technology companies 
to contribute to the facility. Carbon 
capture will be the key to its success as 
an industry that is environmentally 
friendly. While carbon capture is cur-
rently the darling of the big fossil fuel 
companies, claims of its effectiveness 
have yet to be proven.

In a statement announcing the FEED 
contract award, ExxonMobil said that 
more than 98 per cent of the associated 
CO2 produced by the facility, or around 
7 million tons metric tons annually, is 
expected to be captured and perma-
nently stored. 

“The carbon capture and storage net-
work being developed for the project 
will be made available for use by third-
party CO2 emitters in the area in support 
of their decarbonisation efforts,” the 
company statement said. 

Reuters reported last month that Exx-
onMobil expects to see a 10 per cent 
return on the business of reducing 
greenhouse gas emissions from other 

companies looking to decarbonise 
their own operations. More than a 
dozen fossil fuel-oriented companies 
in the Houston, Texas, area are report-
ed to be involved in ExxonMobil’s plan 
which will capture CO2 produced by 
these businesses and store it in deplet-
ed oil reservoirs and other underground 
formations in the Gulf of Mexico area.

According to a report prepared by 
IDTechEx, the future viability of the 
blue hydrogen market will be highly 
lucrative, forecasting that it will grow 
to reach $34 billion by 2033.

“Low carbon hydrogen production is 
one of the key paths to decarbonising 
hard-to-abate industries like oil refin-
ing, ammonia, steel, and long-haul 
transportation,” IDTechEx said in a 
statement introducing the report.

 “CCUS infrastructure has significant 
government backing and is being de-
veloped by companies worldwide to 
capture and store emissions from 
various industries by locating infra-
structure near industrial clusters. 
These forces are accelerating blue hy-
drogen production, which is expected 

to grow as global decarbonisation ef-
forts intensify.” 

ExxonMobil is looking to invest $7 
billion in hydrogen, carbon capture 
and biofuel projects over the next five 
years. The company in 2021 an-
nounced its Scope 1 and Scope 2 
greenhouse gas emission reduction 
scheme for 2030 covering operated 
assets compared to 2016 levels. Those 
plans call for a 20-30 per cent reduc-
tion in corporate-wide greenhouse gas 
intensity; a 40-50 per cent reduction 
in greenhouse gas intensity in up-
stream operations; a 70-80 per cent 
reduction in corporate-wide methane 
intensity; and a 60-70 per cent reduc-
tion in corporate-wide flaring inten-
sity. The company said with advances 
in technology and with the support of 
clear and consistent government pol-
icies, it aims to achieve net zero Scope 
1 and 2 greenhouse gas emissions 
from its operated assets by 2050.

“This project allows us to offer sig-
nificant volumes of low carbon hydro-
gen and ammonia to third party cus-
tomers in support of their 

decarbonisation efforts,” Dan Am-
mann, President of ExxonMobil Low 
Carbon Solutions was quoted as saying 
in the company statement. “The project 
is expected to enable up to a 30 per cent 
reduction in Scope 1 and 2 emissions 
from our Baytown integrated complex, 
by switching from natural gas as a fuel 
source to low carbon hydrogen.”

From its various CCS projects around 
the world, ExxonMobil said it expects 
to have the capacity to capture about 50 
million tons of CO2 by 2030 and increase 
that to 100 million tons by 2040.

Among the companies contracted to 
participate in ExxonMobil’s Baytown 
plant is Honeywell in partnership with 
Denmark’s Topsoe, which will supply 
carbon capture technology for the facil-
ity. Honeywell said that currently its 
technologies are employed in the cap-
ture or utilisation of some 15 million 
tons of CO2. It said its customers have 
the capability to capturing 40 million 
tons of CO2 annually across the globe. 
Topsoe’s technology concentrates on 
large-scale hydrogen production and 
carbon capture.

Hydrogen

Gas

It was once forecast that the US would become one of the world’s biggest LNG importers. But then 
came fracking, gas surpluses, the pandemic, the war in Ukraine, exorbitant prices, and a scramble for 
scarce LNG supplies. Now as the global LNG market regains some composure, and US companies line 
up for FERC approval, the US is set to become the biggest LNG exporter in the world this year.

Companies that just a decade ago were denying that burning fossil fuels had anything to do with global 
warming – like ExxonMobil – are now turning their attention to producing blue hydrogen and blue ammonia 
and capturing carbon with the intention of launching a new more eco-friendly industry that still makes use of 
the energy giants’ huge fossil fuel reserves. 
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Out to 2025, more than 70% of the growth in global electricity demand is set 
to come from China, India and Southeast Asia combined

By 2025, Asia will account for half of the world’s electricity consumption and 
one-third of global electricity will be consumed in China

Renewables growth dampens fossil fuel-fired generation from 2023 to 2025
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With the discussion about 
green hydrogen (H2) gain-
ing momentum over the 

past couple of years, the question 
also arises as to how we can cover 
the huge amounts of hydrogen need-
ed to decarbonise various industrial 
sectors in the future. This question 
is posed too in the context of the 
IEA’s prediction that, already by 
2030, worldwide hydrogen demand 
will reach around 180 million tons. 

To cover this huge hunger for 
green hydrogen, an increasing num-
ber of proposals suggest producing 
hydrogen in sunny regions such as 
the Saharan countries or Australia. 
Similarly, regions blessed with con-
sistent wind conditions, such as the 
Patagonian region in the South of 
Chile and Argentina, come into 
play. In these areas, the conditions 
for renewable energy production – 
the inevitable prerequisite for green 
hydrogen – are eminently favour-
able in that they deliver affordable 
green energy and, consequently, sig-
nificantly reduce the cost of green 
hydrogen.

But how to bring this economical-
ly-produced green hydrogen to 
those world regions where the ener-
gy need is greatest? The remoteness 
of these potential, new hydrogen 
hubs make pipelines impracticable, 
while transporting hydrogen by ship 
is technically complicated owing to 
both its low volumetric energy-den-
sity and high fugacity. A much easi-
er solution would be to further con-
vert the hydrogen, with the help of 
power-to-X technology, into syn-
thetic fuels such as synthetic natural 
gas (SNG) or methanol with both 

fuels then easily transportable using 
current infrastructure. As an exam-
ple, SNG is more or less pure meth-
ane and, thus, existing LNG infra-
structure can be used for its 
transportation. The same situation 
applies to methanol, which is al-
ready traded worldwide as a stan-
dard chemical. Of course, other 
transport media like ammonia and 
LOHC (Liquid Organic Hydrogen 
Carrier) are available as well, and 
we expect to see a broad mix of me-
dia being established over the next 
decade.

Upon transportation to Europe, 
such fuels could then either be con-
verted back to green hydrogen or 
used directly as climate-neutral fu-
els. For example, SNG can already 
power today’s gas-engine power 
plants and ‘green’ them without sig-
nificant technical adjustment. Simi-
larly, methanol-running engines for 
power plants are also a viable pros-
pect. Additionally, such synthetic 
fuels are also urgently required to 
decarbonise sectors such as ship-
ping, aviation and the chemical in-
dustry where new markets with new 
off-takers are imminent.

But what is often left out of the 
hydrogen discussion, is that the pro-
duction of these fuels requires an-
other raw material, namely carbon. 
An example: to produce 4 kg of 
SNG requires 1 kg of green hydro-
gen and nearly 11 kg of carbon di-
oxide (CO2).

This makes the discussion ambig-
uous: on the one hand, we need to 
reduce carbon emissions as much as 
possible to prevent global warming, 
but on the other hand carbon is 
needed as a raw material to produce 
the synthetic fuels urgently required 
to reduce emissions from sectors 
that cannot be directly electrified, 
including the aforementioned ship-
ping, aviation and chemical industry 
sectors.

Therefore, the discussion must be 
broadened. Besides green-hydrogen 
strategies – which are currently ad-
opted by many governments world-
wide – there has to be discussion 
around carbon management and 
both views must be reconciled. The 
main question then becomes how to 
supply enough carbon for synthetic-
fuel production in the future without 
causing harmful emissions to the  
atmosphere.

The answer mainly lies in carbon-
capture technology. This facilitates 
the capture of inevitable carbon 
emissions, for example those from 
industrial processes, preventing 
them from entering the atmosphere. 
A look at the cement industry, re-
sponsible for 8 per cent of world-
wide CO2 emissions, shows that 
two-thirds of these emissions are 

caused by the process and thus can-
not be reduced by using a climate-
neutral energy source. Accordingly, 
such ‘hard-to-abate’ industries ur-
gently need carbon-capture technol-
ogy to reduce their harmful atmo-
spheric emissions.

What happens to the captured car-
bon afterwards? Certain countries, 
such as Norway, the Netherlands 
and Canada, send it underground – 
mostly to exploited gas fields – for 
storage, a process called Carbon 
Capture and Storage (CCS). But 
you can also take the idea further 
and bring this captured carbon back 
into the cycle for use in synthetic-
fuel production, called Carbon Cap-
ture and Utilisation (CCU). The vi-
sion is to create a circular system 
where carbon is captured, transport-
ed, stored and re-used – for example 
in synthetic-fuel production.

For some, this may seem like a 
bold vision but the carbon-capture 
technology is already proven and in 
use in various projects globally. As 
an example, MAN Energy Solutions 
compressors are already used in 
more than 20 carbon capture projects 
worldwide. Currently, the world’s 
first large-scale carbon capture plant 
for the cement industry is under con-
struction for Heidelberg Materials in 
Brevik, Norway, which will help re-
duce emissions from the cement 
plant by around 50 per cent or 400 
000 t CO2 annually.

While the current projects in Nor-
way, the Netherlands and Canada – 
and, following the US Inflation Re-
duction Act, carbon capture 
technologies are also building mo-
mentum there – show that the tech-
nology is already available and ma-
ture, unfortunately carbon capture is 
often viewed as just standalone 
technology and not connected to a 
broader picture. However, there is 
no doubt that carbon capture has not 
only the potential to reduce inevita-
ble emissions from hard-to-abate in-
dustries, but also has the ability to 
supply enough carbon as a raw ma-
terial to produce the huge amounts 
of synthetic fuels that will be need-
ed in the future. Furthermore, car-
bon can easily be compressed, 
stored and shipped to remote hydro-
gen hubs the world over.

Accordingly, hydrogen, power-to-
X and carbon capture are not com-
peting technologies, rather they are 
all part of a bigger picture and we 
need them all to prevent climate 
change. But what’s needed to make 
sure that carbon-capture technolo-
gies support a hydrogen economy?

Ideally, some kind of worldwide 
deposit system for carbon needs to 
be created which enables its cap-
ture, storage, transport and re-use to 
create a circular economy. The basic 

idea begins with hydrogen produc-
tion at a remote location, its subse-
quent shipping as synthetic fuel – 
for example to Europe – and its use 
or conversion back to hydrogen. 
During this process, any emitted 
carbon is captured and shipped back 
to the remote hydrogen hub, and the 
circle begins again. 

Of course, this requires the build-
ing up of a dedicated, worldwide in-
frastructure to transport, handle, 
store and trade carbon that comple-
ments the hydrogen and synthetic 
fuels infrastructure. In the mid-term, 
a CO2 pipeline network is needed to 
transport the captured carbon from 
industrial emitters to either a nearby 
power-to-X or storage facility, or a 
port from where it can be shipped 
overseas. Such ports will also re-
quire the infrastructure to store and 
handle compressed CO2 as well as a 
worldwide fleet with CO2-transport-
tankers.

The capture and re-use of carbon 
also needs to be incentivised to 
make it economically viable to in-
vest in such technologies. One ap-
proach to this could be to introduce 
certificates of origin to create trans-
parency around the origin of the 
used carbon: is it carbon that has al-
ready circled round? Thus, synthetic 
fuels produced with ‘recycled’ car-
bon would be labelled as such and 
its use incentivised. Ideally, users 
would be further rewarded for re-
capturing the carbon and bringing it 
back to the cycle.

Finally, it needs to be emphasised 
in this discussion that carbon-cap-
ture technology does not interfere 
with the much needed ramping-up 
of renewable energies, rather it is a 
complementary technology that is 
necessary to supply carbon as the 
raw material needed in the power-
to-x process to produce synthetic fu-
els. Carbon-capture technology 
should not be used to ‘greenwash’ 
oil or coal fired power plants, and 
prolong their life-span when they 
could just as easily be replaced by 
renewable or lower-emission energy 
sources. Also, even if such carbon 
cycles can take up large volumes of 
CO2, they cannot replace the strong 
need to decarbonise processes emit-
ting CO2 wherever possible.

Accordingly, in the future, CO2 
must not only be viewed as the 
source of harmful emissions but 
also as a raw material that can play 
a pivotal role in the hydrogen and 
synthetic-fuel production chain. Ul-
timately, we will need both a world-
wide hydrogen and carbon economy 
that are closely connected.

Sebastian Schnurrer is Business De-
velopment Manager Power at MAN 
Energy Solutions.

While hydrogen-
based fuels are 
urgently needed for 
decarbonisation, it 
is often forgotten 
that their production 
requires carbon. 
MAN Energy 
Solutions’  
Sebastian Schnurrer 
explains why it must 
also be viewed as a 
raw material.

Carbon: a forgotten factor in Carbon: a forgotten factor in 
the hydrogen discussion?the hydrogen discussion?
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Schnurrer: We need to reduce 
carbon emissions as much 
as possible to prevent global 
warming, but on the other 
hand carbon is needed as a 
raw material to produce the 
synthetic fuels

MAN Energy Solutions 
compressors are already used 
in more than 20 carbon-capture 
projects worldwide



home and monitoring the customer 
day-to-day experience. 

In a series of initial tests run in Au-
gust 2022, Octopus charged and dis-
charged the batteries of up to 20 
electric cars from participating cus-
tomers at times of grid imbalance. 
The trial saw customers use an app to 
set the time they want the vehicle to 
charge in the morning and how much 
charge they would like in the vehicle. 
In addition to covering the whole 
customer experience, the trial 
achieved its other key aim of integrat-
ing with the National Grid grid bal-
ancing mechanism.

“We were the first to dispatch V2G 
into the balancing mechanism,” said 
Miller. “This meant working really 
closely with their and our tech teams 
to enable the control centre to accept a 
bid from our V2G cohort and for that 
signal then to be translated into activ-
ity in the real world to get those vehicles 
to export. It’s a very important mile-
stone because if you look at National 
Grid’s future scenarios, each talks 
about V2G. We look forward to ex-
panding that by proving it out with 
National Grid.”

Although the technology worked as 
expected in the trial, being able to de-
pend on consumers in the real world to 
deliver electricity when needed is a 
question that still needs to be an-
swered. To this end, Octopus Energy 
is also working on an innovation it 
calls CrowdFlex.  

CrowdFlex has three main objec-
tives. The first is to think about domes-
tic flexibility services and how com-
mercial frameworks need to be 
developed around those offerings. The 
second is to address the technology 
that is needed and the required cus-
tomer behaviour. The third objective 
is to learn about the statistical nature 
of flexibility – developing models 
around domestic demand flexibility 
across the range of domestic flexibility 
technologies.

“We need CrowdFlex to understand 
these things broadly at scale, to give 
us that confidence,” said Miller. “We 
saw an incredibly high rate of plug-
ging in compliance – partly because 
our customers were very engaged in it 
but also because it was very easy. 

According to the International 
Energy Agency’s (IEA) track-
ing report, published in Sep-

tember last year, the global electric 
vehicle (EV) fleet will reach 300 mil-
lion in sales in 2050 in its Net Zero 
2050 Scenario. This accounts for 60 
per cent of all new car sales. With that 
share expected to hit 13 per cent in 
2022, it appears there is every likeli-
hood the IEA’s long-term prediction 
will be realised.

The role of EVs in decarbonising 
transport is well understood but using 
them – through vehicle-to-grid (V2G) 
technology – as a tool to decarbonis-
ing power grids by supporting grid 
balancing and flexibility, is an area 
that is also seen as important in tack-
ling climate change.

“From a decarbonisation perspec-
tive, V2G is one of the key technolo-
gies, which will allow the grid to 
move to wholly renewables in the 
future,” said Claire Miller, Head of 
Technology and Innovation at UK-
based energy supplier Octopus Ener-
gy. “Storage is crucial for this renew-
ables grid of the future and V2G is 
one of those really important storage 
technologies – one that customers can 
engage with. In terms of that storage 
element, we’re already using over 20 
000 EV batteries every night on our 
Intelligent Octopus [platform] to 
store energy at times that help the 
grid. And with V2G, when we have 
V2G-enabled cars at scale, customers 
will be able to export energy in the 
evening when there is a peak demand. 
This will increasingly eliminate the 
need to use gas fired peaking plants, 
which is a really important part of 
grid decarbonisation.”

In August last year, Octopus Energy 
Group and National Grid Electricity 
System Operator successfully demon-
strated the viability of V2G technol-
ogy for the first time in Great Britain. 
The project is one of the most signifi-
cant of the various demonstrations 
conducted around the world in recent 
years in terms of showing how con-
sumers could play a direct role in 
balancing the national transmission 
system through their electric vehicles.

With several demonstrations con-
ducted in countries such as Japan and 

the US, for example, the question of 
when the technology will start to play 
a part in decarbonisation still remains. 

Miller commented: “It seems like 
the technology has been a year or two 
away for the last ten years almost. But 
now we’re actually seeing vehicles 
about to come to market – mass pro-
duction EVs that are V2G-ready. This 
year will be a very important year for 
the technology.”

One challenge is the lack of a stan-
dard charging system. Currently the 
Nissan Leaf is capable of V2G with 
the CHAdeMO charging system de-
veloped in Japan. But although it is 
relatively mature technology, it has 
not seen universal adoption.

“CHAdeMO charging technology – 
the connector, and the computer 
communications that go behind it –  
has been around for 8-10 years but 
unfortunately has not been adopted 
globally as a prevailing standard. 
There’s a kind of VHS [vs] Betamax 
situation, where CCS, the Combined 
Charging Standard has won-out. 

“The CCS is quite new, so it’s taking 
a bit of time for vehicle manufacturers 
to fit it into their vehicles and for the 
charge-point manufacturers to devel-
op chargers that are interoperable. 
There is an international standard 
called ISO 15118-20, which governs 
standardisation of communications 
but the new car development cycle 
can be pretty long. So actually we’re 
at the very early days of this new V2G 
enabling technology. While our plat-
form is sound and ready to go, we are 
waiting for this new technology to 
come to market. This year and next 
year are important years because this 
is when all of the interoperability test-
ing, etc., is happening for bringing it 
to market.”

Octopus Energy is among the front-
runners of players experimenting 
with V2G-enabled cars. The compa-
ny’s Powerloop V2G trial is born out 
of a UK government-funded initiative 
that began in 2017. It brought to-
gether several organisations, to form 
a consortium that would “think about 
the whole customer experience” – 
from leasing the vehicle, installing 
the bi-directional charger, getting 
permission to export power from the 

They saw it as part of their day-to-day 
[routine]. I think this will be an inter-
esting outcome of CrowdFlex… there 
is always that basic motivation of 
charging the vehicle, overnight when 
it’s cheapest and easiest, in order to 
get around.”

There is also the financial motiva-
tion, which is often the overarching 
driver for customer uptake. 

As a customer coming from a fixed 
rate tariff to a V2G tariff, there are 
significant savings to be made. Here 
EV owners are rewarded for exporting 
to the grid while having access to im-
port cheaper energy. Octopus’ analysis 
shows customers could realise a po-
tential saving of up to £840 per year, 
compared to unscheduled charging on 
a flat rate tariff. This is based on 
analysis from the original Powerloop 
V2G trial, scaled up for a driver travel-
ling 10 000 miles a year. It would be a 
welcome saving during times of re-
cord high energy costs.

Despite such a lucrative saving 
there is the question as to whether it is 
sufficient to compensate for any po-
tential impact of cycling on battery 
life. Miller stresses, however, that 
concerns over degradation are largely 
unfounded.

“On the face of it, it’s natural to 
think along those lines but actually 
there are a couple of important things 
to point out,” she said. “Firstly, we see 
leasing as a really important way of 
accessing vehicles… with the various 
incentives and schemes that provide 
low access cost to leasing EVs, cus-
tomers are less and less likely to own 
vehicles going forward. With technol-
ogy moving fast, whether it’s around 
V2G or battery technology, leasing is 
a great option. 

“Secondly, with regards to the bat-
tery itself, there’s emerging evidence 
from around the world that V2G does 
not have a negative impact on the 
battery. Most manufacturers are offer-
ing 8-year or 100 000 miles warranties 
[on batteries]. Also, it’s a much nicer 
life for a car battery to be gently 
charged and discharged while sitting 
on a driveway than actually being 
driven, which puts a varying load on 
the battery in terms of discharging. 
Also manufacturers are actually 
bringing EVs to market with batteries 
designed for V2G.”

Developing technology and market 
evolution will no doubt see V2G be-
come popular among consumers and 
an increasingly important tool for 
utilities in the tackling decarbonisa-
tion and grid flexibility. 

“We’re excited about the way the 
market is starting to move and develop. 
There will be more regional and loca-
tional pricing, and the evolution of 
more ancillary markets as well,” said 
Miller.

With several vehicle manufacturers 
talking about V2G and making vehi-
cles interoperable, 2023/24 will be an 
“exciting year”.

Miller summed up: “This year you 
will hear more and more about it. 
We’ve learned a lot about how cus-
tomers interact with V2G and we 
understand how it will work in a re-
newables-heavy grid. There’s a lot of 
interest and a lot of demand for it. So 
we’re really pleased that we are 
ready for when those vehicle manu-
facturers bring vehicles to market
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Vehicle-to-grid (V2G) technology is not only capable of providing grid balancing, but could also be a key tool in 
decarbonising power grids. Junior Isles discusses the technology and the current state of commercialisation with 
Octopus Energy’s Claire Miller.

V2G is coming of age 

Claire Miller, Head of 
Technology and Innovation at  
Octopus Energy, took part in 
the Powerloop V2G trial



The Intergovernmental Panel 
on Climate Change has iden-
tified carbon capture as a key 

means of reducing the climate im-
pacts of man-made carbon emis-
sions. The scale and speed of emis-
sion reduction necessary to avoid 
irreversible climate change means 
that there is no option to simply 
“turn off” conventional energy 
sources. Instead, cleaning up their 
emissions is an essential component 
in the fight to limit global tempera-
ture rises while giving time for the 
transition to zero carbon energy 
sources. Indeed, many studies indi-
cate that without carbon capture the 
cost of reducing carbon emissions 
will be much higher. 

Many important industrial pro-
cesses such as steel, cement and 
glassmaking emit carbon dioxide 
both from heating processes and 
from chemical reactions fundamen-
tal to production. While there are 
other options for heating, carbon 
capture is essential to reduce emis-
sions from the fundamental reac-
tions. However even this change 
may only be feasible for new pro-
cesses and existing plant and energy 
systems, such as CHP (Combined 
Heat and Power), will need a viable 
transition path towards a zero car-
bon future.

In the transport sector shipping 
faces a different problem as alterna-
tive zero emission energy sources 
are not compatible with existing 
vessels. Rapid replacement of the 
global fleet of over 50 000 ships is 
impractical, uneconomic and would 
be environmentally damaging, giv-
en the large emissions generated by 
a premature replacement pro-
gramme.  Carbon capture offers a 
means of delivering a controlled 
transition to a zero-carbon future.

The legacy carbon capture tech-
nologies were developed for chemi-
cal processes rather than for clean-
ing exhaust gases and are not well 
suited to handling variable and of-
ten dirty gas streams. Conventional 
processes use a solution of a mix-
ture of different amines to wash the 
carbon dioxide out of a gas stream. 
These amine solutions are toxic and 
environmentally damaging. The 
amine process needs to use an ab-
sorber column typically 10-20 m 
high to reduce the carbon dioxide 
content of the gas stream by 90-95 
per cent. The washing solution is 
then heated to regenerate it and re-
cover the carbon dioxide. 

The heat requirement is substan-
tial, resulting in significant addi-
tional fuel burn and hence further 
carbon emissions that also need to 
be captured. The result is high CA-
PEX, high OPEX and large plant, 
which often is difficult to fit into a 
congested production site or on 
board a ship. 

PMW Technology has worked 
with the Department of Physical, 
Mathematics and Engineering Sci-
ences (PMES) at the University of 
Chester since 2017 to develop its 
radically different carbon capture 
process. Initial work was a success-
ful doctoral project at laboratory 
scale by Dr David Cann, which was 
followed by the construction of a 
large pilot rig to demonstrate the 
novel process. 

The initial studies were funded by 
Innovate UK and the Eco-Innova-
tion project at the University, sup-
ported by the European Regional 
Development Fund. Subsequent 
work has been funded by the com-
pany, with support from the Depart-
ment of Transport and the HEIF 
through the University. PMW Tech-
nology, has had excellent support 
from the University to reach this 
point and will continue its relation-
ship as the technology progresses 
towards commercialisation.

The A3C cryogenic carbon diox-
ide separation process has two stag-
es, each with a circulating packed 
bed of metallic or ceramic beads. 
The first step cools and removes all 
traces of water from the gases, 
while the second cools the gases 
further to separate the carbon diox-
ide as a coating of frost on the slow-
ly moving cold bed material. 

Heat transfer within the moving 
beds of fine beads is intense, en-
abling a very compact separation to 
be achieved, with a comparable sep-
aration to a column 15 m high for 
the conventional amine process be-
ing delivered by a bed less than 100 
mm deep. 

The advanced recuperative refrig-
eration cycle exploits the low tem-
perature heating required to recover 
the carbon dioxide from the frosted 
bed to offer a very low refrigeration 
energy consumption for a cryogenic 
system. A reverse Brayton cycle re-
frigeration cycle is used with air as 
the refrigerant gas, minimising the 
cost of refrigerant make-up and 
avoiding the hazards of combustible 
or toxic refrigerants that would oth-
erwise be required.

The main challenge for the new 
process is achieving a uniform mass 
flow of bed material through the 
stages so that uniform conditions 
are maintained at each level in the 
bed. This is managed by careful de-
sign and refinement using physical 
models, thereafter giving reliable 
behaviour through life. 

The pilot rig is designed to cap-
ture 50 kg of carbon dioxide per 
day. The rig stands 4.5 m high, 
close to the height expected for full-
scale units, with a column a few cm 
square. The rig is designed to clean 
and decarbonise the exhaust gas 
from a test diesel engine, so it in-
cludes quench columns as well as 
the recuperative heat exchanger and 
separation column. Refrigeration is 
provided by a compressed air circu-
lation cooled with liquid nitrogen, 
as small-scale refrigerators for the 
temperatures required are not com-
mercially available.

The objective of the pilot rig was 
to demonstrate the process and 
evaluate performance of its main el-
ements. An important secondary ob-
jective was to learn how to design 
components working with a moving 
packed bed since this is an unusual 
process medium with less well-
known characteristics. 

Despite its unusual arrangement 
and low operating temperature the 
rig has performed very well. The re-
frigeration system has proved capa-
ble of delivering temperatures of 
-160°C and cooling the bed to 
-120°C. The heat exchangers have 
behaved well with initial estimates 
of heat transfer coefficient proving 
reasonably accurate. The initial tri-
als have indicated an effectiveness 
of over 70 per cent removal of car-
bon dioxide from a test stream of 6 
per cent concentration. Unfortunate-
ly further tests have been deferred 
due to the need to relocate the rig. 

PMW Technology plans to follow 
the pilot rig with a prototype unit. 
This will have a much larger capac-
ity since the only scale-up of signif-
icance is the cross-sectional area of 
the bed rather than the path length 
of the process. 

The prototype is sized to handle 
the exhaust gas flow of a 1MW die-
sel engine, capturing 12-30 tonnes 
of carbon dioxide per day. This pro-
totype will be capable of treating in-
dustrial exhaust gas streams or be-
ing marinised for installation on 
board a ship. The prototype will be 
designed as a base module allowing 
rapid scale-up for application to en-
gines up to 10 MW and up to 300 
tonnes per day capture.

It is planned for the prototype to 
be operational in 2025/6 leading to 
commercial deployment in 2027. 

The development of the A3C pro-
cess has the potential to have a ma-
jor impact on the application of car-
bon capture. A key differentiator for 
the process is its low energy con-
sumption, which is typically less 
than a third of that for the conven-
tional amine process. Its compact 
design and ease of application with-
out large additional heat require-
ments and freedom from chemical 
hazards makes the process easy to 
deploy and operate. Another impor-
tant benefit is the direct production 
of pure carbon dioxide. 

One challenge for carbon capture 
is its perception as a “landfill” solu-
tion, with the only destination for 
carbon dioxide being mass geologi-
cal sequestration. A better alterna-
tive would be to create closed envi-
ronmental loops, which see the 
reuse of the captured carbon diox-
ide. A significant opportunity for 
such reuse exists in shipping which 
currently contributes around 3 per 
cent of global carbon emissions, 
comparable to the carbon emissions 
of Germany. 

One of the key future fuels in 
shipping is green methanol. The 
current focus in the challenge to 
produce green methanol is the 
availability of hydrogen produced 
from zero carbon energy. Ironically 
a less discussed challenge is the 
availability of climate neutral car-
bon dioxide to combine with that 
hydrogen to create methanol. The 
efficiency of the A3C process and 
the purity of its product offers a 
clear pathway to a closed loop to 
produce green methanol using recy-
cled carbon dioxide from methanol 
fuelled shipping.  This methanol cy-
cle is more efficient, safer and has 
smaller impacts on vessel capacity 
than alternative zero carbon fuels.

PMW Technology is currently re-
cruiting partners for the develop-
ment and manufacture of its com-
mercial scale prototype. 

This project has accelerated since 
2022 within the Department of 
Physical, Mathematics and Engi-
neering Sciences (PMES) at the 
University of Chester. The A3C pi-
lot rig has real potential to capture 
carbon dioxide, and clean and de-
carbonise the exhaust gases at a 
lower energy consumption than 
similar processes. This application 
may be economically viable and 
provide the decarbonisation oppor-
tunity that is needed as we move to-
wards science-based targets on 
emissions reduction. 

It is anticipated that this research 
will contribute to the decarbonisa-
tion agenda, as the research moves 
towards prototyping.

Paul Willson is Managing Director 
at PMW Technology; and Professor 
Julieanna Powell-Turner is Associ-
ate Dean and Head of PMES at the 
University of Chester.

A new process 
hailed as the next 
generation in 
carbon capture 
technology has 
been demonstrated. 
The novel process 
has the potential 
to cut costs and 
extend the breadth 
of applications for 
the technology. 
Paul Willson and 
Professor Julieanna 
Powell-Turner.

Novel compact carbon capture 
technology can cut costs 
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Outline of A3C separation 
process: The carbon dioxide 
separation process has two 
stages, each with a circulating 
packed bed of metallic or 
ceramic beads

View of the pilot rig. The rig stands 4.5 m high, close to the 
height expected for full-scale units
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In a competitive world it doesn’t 
pay to just shout from the sidelines, 
green with envy when the game is 

not going your way. It’s far better to 
rise to the challenge. Get yourself into 
the game. In response to the US upping 
the ante on driving clean energy invest-
ment, at last we finally get a glimpse 
of how the EU plans to keep its position 
in the lucrative clean energy technol-
ogy-manufacturing sector.

When US President Joe Biden 
launched the Inflation Reduction Act 
(IRA) last August, its European trad-
ing partners expressed alarm that the 
move would disadvantage European 
companies. EU countries were par-
ticularly concerned that the IRA, 
which gives tax credits for each eli-
gible component produced in a US 
factory, would take away potential 
clean sector investment from the 
continent.

The IRA earmarked $369 billion for 
clean energy and climate-related 
projects, notably providing a tax 
credit of 30 per cent of the cost of new 
or upgraded factories that build renew-
able energy components in the US.

Unhappy with the move, Thierry 
Breton, the EU Commissioner for the 
internal market said in November that 
the US was starting a “subsidy race” 
through the investment incentives the 
IRA offers for companies.

“It is really unfortunate that our so-
called like-minded partners resort to 
such means,” Breton was quoted as 
saying by German newspaper 
Handelsblatt. 

At the time, German Economy 
Minister Robert Habeck told a confer-
ence: “We are in talks with the 
Americans so we do not start a kind 

of trade war now, but we see what 
competition there is and we have to 
find European answers to that.”

Breton’s fear that the bill could push 
European companies to move signifi-
cant parts of their supply chains to the 
US has not proved unfounded. In 
November Enel, Italy’s largest utility 
company, said it plans to construct a 
factory in the US to manufacture PV 
cells and solar panels. When it 
reaches its full 6 GW capacity in 2025, 
it is expected to employ 1500 workers. 
Meanwhile, last month Spanish re-
newables developer-operator Uriel 
Renovables said it had started devel-
oping 675 MW of battery energy 
storage system projects in Texas and 
Massachusetts. Uriel Renovables said 
all of the Texas projects are eligible to 
benefit from the tax incentives pro-
vided by the IRA.

In an attempt to stave off a trade war, 
leaders from both France and Ger-
many held talks with Washington. 

But business leaders and US climate 
envoy John Kerry argue that instead 
of expecting major concessions from 
the US, the EU and other partners 
need to take urgent steps to make their 
own green investment conditions 
more attractive. 

John Podesta, Senior Clean Energy 
Adviser in the Biden Administration 
went further. He told the Financial 
Times: “We make no apologies for the 
fact that American taxpayer dollars 
ought to go to American investments 
and American jobs,” calling on Europe 
to take responsibility for developing 
its own clean energy sector.

Fortunately the EU is taking heed. 
While cooperation with partners is 
important, it makes little sense to wait 

for changes from the US. This would 
not only result in lost business, but 
would also likely slow EU efforts to 
address climate change within its own 
borders.

At the start of February, European 
Commission President Ursula von der 
Leyen presented plans to “make Eu-
rope the home of clean tech and indus-
trial innovation on the road to net 
zero”. To achieve that, the Commission 
proposed a new EU Green Deal Indus-
trial Plan based on four pillars, with 
global competitiveness in mind. The 
plan is aimed at simplifying the regu-
latory environment, providing faster 
access to funding, upping skills and 
taking an open approach to trade to 
create resilient supply chains.

Explaining the plan, von der Leyen 
said: “To grow, our net zero industries 
need a legislative framework. This has 
to be faster, and predictable […] We 
want this industry to stay here and 
prosper here. We listened to the indus-
tries; we need to match with US solu-
tions, through state aid and tax breaks.”

Speaking during a recent webinar: 
‘Green Deal Industrial plan – future-
proofing Europe’s industry’, Domien 
Vangenechten, Senior Policy Advisor 
at E3G, commented: “The impetus for 
the EU to respond to the IRA, which 
had some very clear climate dynamics 
to it, is an opportunity to get new and 
increased ambition on the table. 
There’s an opportunity here to tell a 
story of economic growth across Eu-
rope, not just in some of the richer 
western parts, but throughout the 
continent. The EU needs to keep its 
eye on the prize. We’re doing all this 
for green growth and decarbonisation. 
Let’s focus on that, and not only on 

grabbing market share.”
Bernice Lee, Chair, Sustainability 

Accelerator Advisory Council at 
Chatham House, added: “What we are 
already seeing is a reconfiguration of 
the landscape. Some call it the ice 
bucket moment, some call it the 
Sputnik moment, but it is indeed a 
moment where we are really looking 
at strategic competition, whether we 
need to harness competitive versus 
cooperative dynamics. The race is 
beginning properly, and we will prob-
ably have to see a combination of 
cooperation and competition. Believe 
it or not, not only in the domestic 
support system, but also in the trade 
arena.”

Niclas Poitiers, Research fellow, 
Bruegel, however, questioned 
whether the EU has the tools to do 
industrial policy. “The question that 
we in the EU have to answer, is how 
do we want to do industry policy? Do 
we do subsidies in the right way for 
the right purposes? Do we have the 
right instruments? I’m happy that we 
have the discussion, because this is a 
trend that we’ve had for some time, 
and I think the tools are not really up 
to speed and not really made for pur-
pose in the EU.”

It is certainly more difficult for a bloc 
like the EU to agree and implement a 
cohesive policy than it is in the US. It 
will require revision of the state aid 
framework for net zero technologies 
and need broad support from 27 
member states. Revising state aid rules 
could be controversial, as it will be 
easier for richer states to provide fiscal 
incentives for their companies than it 
would for poorer member states.

The Commission’s draft proposal 
reportedly proposes the redirection of 
some of the $869.8 billion in Covid-19 
recovery funding to green tax credits. 
It states: “The provisions on tax ben-
efits would enable member states to 
align their national fiscal incentives on 
a common scheme, and thereby offer 
greater transparency and predictabil-
ity to businesses across the EU.”

The Solar Heating & Cooling sector 
also called on the Commission and 
member states to ensure a level playing 
field among all renewables in line with 
the principle of fair competition.

“As the global race to subsidise clean 
technologies is pressuring the EU to 
intervene, policymakers cannot give 
up fair competition, the founding 
principle of the Single Market,” said 
Costas Travasaros, President of Solar 
Heat Europe, in a press statement. 

During the webinar, Nils Redeker, 
Deputy Director of the Jacques De-
lors Centre also voiced concern over 
the need for a policy that works for the 
Single Market. “It’s quite clear the EU 
needs an industrial policy and needs 
to be targeted for certain industries. At 
the same time, the EU needs its Single 
Market. So it needs an industrial pol-
icy that works for the single market. 
What we really need is to use the US’ 
IRA as a wake up call; to really get 
industrial policy at EU level to join 
financing and governance. If the EU 
can leverage this, this would be huge.”

It would be huge indeed. As von der 
Leyen said, this is “a once in a gen-
eration opportunity to show the way 
with speed, ambition and a sense of 
purpose to secure the EU’s industrial 
lead in the fast-growing net zero 
technology sector”. 

Let us hope the EU can agree on its 
proposed Green Industrial Plan 
quickly, as shouting foul from the 
sidelines will get it nowhere fast.

Don’t be green with envy

Junior Isles 
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