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The findings of the World Energy Investment 2019 report signal a growing mismatch between current 
trends and the paths to meeting the Paris Agreement and other sustainable development goals. 
Junior Isles

Iran nuclear programme again in focus as US tensions escalate 
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The ‘World Energy Investment 2019’, 
recently published by the International 
Energy Agency, claims that the level-
ling off of investment in renewables 
and energy efficiency represents a seri-
ous threat to efforts to meet the targets 
set out in the Paris climate change 
agreement and United Nations Sus-
tainable Development Goals (SDG).

Following three years of decline, 
global energy investment totalled 
more than $1.8 trillion in 2018, a level 
similar to 2017. Still, even as invest-
ments stabilised, approvals for new 
conventional oil and gas projects fell 
short of what would be needed to meet 
continued robust growth in global 

energy demand, said the report. At the 
same time, there are few signs of the 
substantial reallocation of capital to-
wards energy efficiency and cleaner 
supply sources that is needed to bring 
investments in line with the Paris 
Agreement and other sustainable de-
velopment goals. 

Launching the report, Mike Wal-
dron, Head of the IEA’s investment 
team, explained: “A lot of this de-
crease in renewables investment was 
due to a stable picture for net addi-
tions, as well as falling costs. A lot of 
it is attributed to China but renewables 
investment in the rest of the world ac-
tually increased in 2018.”

Last year, however, was the first 
time since 2001 that growth in renew-
able power capacity failed to increase 
year on year. New net capacity from 
solar PV, wind, hydro, bioenergy, and 
other renewable power sources in-
creased by 177 GW in 2018, the same 
as the previous year. This, says the 
IEA, is only around 60 per cent of the 
net additions needed each year to meet 
long-term climate goals.

According to the IEA’s Sustainable 
Development Scenario (SDS), spend-
ing on renewable power needs to 
double by 2030 as the world should be 
installing over 300 GW annually on 
average in the 2018-2030 period, if it 

intends to reach the goals of the Paris 
Agreement. The IEA warned that the 
carbon dioxide (CO2) emissions pro-
duced by the energy sector increased 
by 1.7 per cent to 33 Gt, despite a 7 per 
ent growth in the electricity produc-
tion from renewables.

“Energy investments now face un-
precedented uncertainties, with shifts 
in markets, policies and technolo-
gies,” said Dr Fatih Birol, the IEA’s 
Executive Director. “But the bottom 
line is that the world is not investing 
enough in traditional elements of sup-
ply to maintain today’s consumption 

Continued on Page 2

The administration of US President 
Donald Trump is renewing three key 
waivers that allow European allies, 
China and Russia to cooperate with 
Iran on civil nuclear programmes.

The projects include reactor rede-
signs to prevent the creation of pluto-
nium and infrastructure projects that 
will help ensure that some facilities 
are not used for uranium enrichment.

“Iran must stop all proliferation-
sensitive activities, including uranium 
enrichment, and we will not accept 
actions that support the continuation 
of such enrichment,” the US State 
Department said in a statement.

The administration will renew the 
waivers for Iran’s Fordow, Bushehr 
and Arak nuclear facilities for 90 
days, with the potential for them to 
be renewed. This is instead of the 
180 days the original waivers were 
for. The waivers, which were due for 
renewal May 5, allow countries to 
help Iran convert its nuclear facilities 

to non-military purposes in line with 
a 2015 nuclear accord.

Fordow, which was originally an 
underground uranium enrichment fa-
cility, is being converted into a nucle-
ar physics and technology centre un-
der the terms of the accord. 

Arak is the site of an unfinished 
heavy water reactor Iran was building 
before the deal. Iran destroyed the 
heart of the reactor as part of the deal, 
and now China and the United King-
dom are overseeing work on a re-
placement reactor for non-weapons 
grade plutonium. 

Bushehr is a civil nuclear reactor 
that is fuelled by Russia, which has 
been ensuring the spent fuel does not 
pose a proliferation risk.

The waivers for civil nuclear coop-
eration were first granted in Novem-
ber when the administration re-im-
posed all the sanctions that had been 
lifted under the Obama-era Iran nu-
clear deal.

The US introduced the measures as 
a continuation of previous policies 
aimed at curbing Iran’s ability to re-
vive its nuclear weapons programme. 
Two other waivers, one that allowed 
Iran to ship surplus heavy water to 
Oman and another that allowed Rus-
sia to process Iranian uranium, will be 
revoked.

Among the policies are an oversight 
of the country’s civil nuclear pro-
gramme, which the department said 
would constrain Iran’s ability to short-
en its “breakout time” in terms of get-
ting a nuclear weapon.

The department introduced further 
restrictions on Iran including sanc-
tions on the transfer of enriched ura-
nium out of Iran in exchange for 
natural uranium and warned that any 
assistance to expand Iran’s Bushehr 
nuclear power plant beyond the ex-
isting reactor unit could be subject to 
sanctions.

US nuclear sanctions will remain in 

place to help maintain the nuclear 
status quo in Iran until a comprehen-
sive deal resolving Iran’s prolifera-
tion threats is in place to replace the 
2015 agreement that has been reject-
ed by President Trump.

Trump pulled the US out of the ear-
lier agreement amid criticism that the 
accord was hampered by limited in-
ternational inspection requirements 
while allowing the nation to resume 
past nuclear weapons work in 10 to 15 
years.

On May 9, Iran responded saying it 
is pulling out of “some commitments” 
made under the nuclear deal, and will 
resume higher enrichment of uranium 
in 60 days unless a new agreement 
can be reached.

President Hassan Rouhani said: 
“We are ready to negotiate, within the 
boundaries of JCPOA,” referring to 
the Joint Comprehensive Plan of Ac-
tion nuclear deal. “It is not us who has 
left the negotiation table.”

Paris and sustainable 
development goals  
under threat, says 
IEA Dr Birol: energy investments now face 

unprecedented uncertainties
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Siemens is looking to exit the power 
sector and increasingly focus on digital 
industries and smart infrastructure in 
the face of falling demand for power 
plant equipment.

Under its Vision 2020+ strategy the 
German industrial giant plans to spin-
off its struggling gas and power unit, 
then sell its majority stake in a public 
listing scheduled for September 2020. 
It will then concentrate on higher-
margin businesses, such as connecting 
industries to the internet.

The division to be carved out com-
prises its oil and gas, conventional 
power generation, power transmission 
and related services businesses.

Siemens’ Gas and Power (GP) unit is 
to be “given complete independence 
and entrepreneurial freedom through a 
carve-out and a subsequent public list-
ing”, Siemens said in a statement.

Joe Kaeser, Siemens’ Chief Execu-
tive, said he believed the conglomerate 
structure should be a thing of the past. 

He told investors that the answer no 
longer lay in being big, otherwise “the 
whole world today would be full of 
dinosaurs”.

He added: “They’ve [the dinosaurs] 
been the biggest. But something must 
have been wrong with them because, 
obviously, they don’t exist. What was 
wrong with them was not their size, but 
the lack of adapting to different condi-
tions that history provided for them.” 

The company said the restructuring 
would see it cut 10 400 jobs, but it ex-
pected to create 20 500 more through 
growth through 2023, leading to a net 
increase of 10 000.

With 44 000 employees, the gas and 
power unit booked sales worth €12.4 
billion in 2018 – the same as 2014. 
Profits over that period, however, 
plummeted from €2.2 billion to €377 
million as the industry struggled with 
gas turbine overcapacity due to the 
global shift from fossil fuels to renew-
able energy.

Chief Operating Officer for the divi-
sion Tim Holt said the industry had 
capacity to build 400 gas turbines a 
year, but global orders were fewer 
than 80. This led to prices being de-
pressed, impacting all the big gas 
turbine manufacturers. GE Power has 
dragged down GE’s bottom line re-
sults over the past two years and led 
to major layoffs and changes in the 
executive ranks.

Though Siemens still operates eight 
divisions, the “new” Siemens will 
place its focus on just two areas – 
Smart Infrastructure, which connects 
infrastructure to the internet, and 
Digital Industries, which enhances 
manufacturing with digital tools. 
These two sectors have been set new 
profit margin targets of 10-15 per cent 
and 17-23 per cent. 

Siemens will still hold large stakes in 
four “strategic” companies – Siemens 
Gamesa Renewable Energy (SGRE), 
medical technology unit Healthineers, 

the transport technology arm Mobility 
and the traditional energy Gas and 
Power unit. But these groups will oper-
ate independently.

The decision to divest entirely will 
be left to Kaeser’s successor after his 
contract expires in 2021. 

Lisa Davis, Chief Executive of Sie-
mens’ gas and power division, told 
investors that the new spin-off will be 
able to market itself as a €30 billion 
business volume company capable of 
delivering any sort of electricity need, 
because of its controlling stake in 
SGRE. 

In its latest results posting, SGRE 
reported that revenue increased by 6 
per cent year-on-year in the first half 
of FY 2019, to €4651 million and by 7 
per cent in the second quarter, to €2389 
million, supported by strong perfor-
mance in Offshore and Service. On the 
back of the results, SGRE became the 
first wind turbine manufacturer to at-
tain an investment grade rating. 

patterns, nor is it investing enough 
in cleaner energy technologies to 
change course. Whichever way you 
look, we are storing up risks for the 
future.”

“The world cannot afford to press 
‘pause’ on the expansion of renew-
ables and governments need to act 
quickly to correct this situation and 
enable a faster flow of new proj-
ects,” said Dr Birol.

To meet sustainability goals, in-
vestment in energy efficiency, 
which has stalled over the last two 
years, would need to accelerate. 

The IEA also said that even though 
decisions to invest in coal fired 
power plants declined to their low-
est level this century and retire-
ments rose, the global coal power 
fleet continued to expand, particu-
larly in developing Asian countries.

Waldron said: “The continuing 
investments in coal plants, which 
have a long lifecycle, appear to be 
aimed at filling a growing gap be-
tween soaring demand for power 
and a levelling off of expected gen-
eration from low-carbon invest-
ments (renewables and nuclear). 

“Without carbon capture technol-
ogy or incentives for earlier retire-
ments, coal power and the high CO2 
emissions it produces could remain 
part of the global energy system for 
many years to come.”

He said that by 2030 under the 
SDS, most if not all coal fired plant 
would have to be equipped with 
capture. “We’re within a matter of 
single digit years in which such in-
vestment decisions would need to 
turn,” he noted.

Summing up the findings from 
WEI 2019, Tim Gould, who heads 
the Energy Supply and Investment 
Outlooks division at the IEA, noted 
that investment is “well short” of 
what is required to meet the UN’s 
SDG. 

“The share of low carbon invest-
ment – renewables, nuclear, efficien-
cy, batteries, carbon capture utilisa-
tion and storage – has been stuck at 
around one third of the total [energy 
investment] for the last few years. We 
would need to see that share going up 
to around two thirds over the next 
decade in order to put us on the trajec-
tory consistent with the Sustainable 
Development Goals.”

In a separate report issued shortly 
after WEI 2019, the IEA stated that 
despite significant progress in re-
cent years, the world is falling short 
of meeting the global energy targets 
set in the SDG for 2030. The organ-
isation’s ‘Tracking SDG7: The En-
ergy Progress Report’ says that 
ensuring affordable, reliable, sus-
tainable and modern energy for all 
by 2030 remains possible but will 
require more sustained efforts. 

The report also shows that great 
efforts have been made to deploy 
renewable energy technology for 
electricity generation and to im-
prove energy efficiency across the 
world. Nonetheless, access to clean 
cooking solutions and the use of 
renewable energy in heat generation 
and transport are still lagging far 
behind the goals.

See page 11 for WEI 2019 data.

Continued from Page 1

Experts believe the UK can achieve its 
recently announced target for net zero 
carbon emissions by 2050. The ques-
tion is at what cost?

At the end of April, the Committee 
on Climate Change (CCC) issued a 
report advocating that there was a 
sound scientific, technological and le-
gal case for the adoption of a new, 
legal net-zero emissions target by 
2050 at the very latest.

While many welcomed the report, 
there is a big question mark as to what 
it will cost. 

Michael Wheeler, Executive Direc-
tor, UK Energy, Ramboll, said: 
“Achieving a net zero target is possible, 
but the cost of doing so is still uncertain 
– with many technologies still in de-
velopment, we aren’t able to provide 
cost certainty for many potential solu-
tions to all our energy usage problems. 

There is also some uncertainty as to 
what will be the size of the energy mar-
ket as we become more energy efficient 
and what may be the impact of chang-
es in other sectors.”

He also noted that achieving net zero 
will be heavily influenced by whether 
new nuclear will be economically vi-
able. “If it is not included in the mix, 
then the source of firm reliable energy 
will need to come from energy storage 
methods to counter the intermittent 
energy supply associated with renew-
able technologies, such as solar or 
wind power.

“The present alternatives to nuclear 
and energy storage for achieving zero 
emission ‘firm’ capacity include bio-
mass fired projects and gas fired 
CCGT incorporating carbon capture 
and storage (CCS), however these do 
not currently receive government 

subsidy (in today’s energy market all 
forms of firm capacity power genera-
tion and storage need some form of 
subsidy to be viable).”

Just ahead of the CCC report, a select 
committee of MPs said the UK cannot 
“credibly” reduce greenhouse gas 
emissions to net zero without the 
widespread use of carbon capture but 
government support for the fledgling 
industry has been “turbulent”.

The UK has yet to develop a com-
mercial-scale project. Government 
subsidy auctions, in 2007 and 2012, to 
develop projects were later cancelled 
amid concerns over costs. 

The government maintains it aims to 
have “the option to deploy CCUS at 
scale during the 2030s, subject to costs 
coming down sufficiently”. However, 
the business, energy and industrial 
strategy select committee report said 

this did not indicate a commitment 
commensurate “with the importance of 
this technology”. 

In 2012, it was estimated that pro-
posed power plants with carbon cap-
ture schemes would require govern-
ment subsidy contracts with a “strike 
price” of £170/MWh. More recent 
projections have reduced to £80-90/
MWh, although this is still more ex-
pensive than offshore wind.

The CCC report says the UK will 
need 75 GW of operating offshore 
wind capacity to reach net-zero green-
house gas emissions target by 2050. 

Matthew Wright, MD at Ørsted UK, 
commented: “75 GW of offshore wind 
by 2050 is definitely achievable. The 
cost of offshore wind has already re-
duced to the point where it is compa-
rable with conventional generation, 
and it’s continuing to fall.”

In a Legal Update on its recommenda-
tions on cyber security in the energy 
sector, the EU Commission has said 
that companies should not rely on a 
“one-size-fits-all” approach for the 
security of their products. They should 
instead split the overall systems into 
logical zones and apply appropriate 
measures to each of them.

This Legal Update gives a refresher 
on the EU cyber security framework 
for the energy sector and provides a 
summary of the EU Commission Rec-
ommendations, including next steps 
that energy network operators should 
consider.

In April the EU institutions (i.e., the 
European Parliament, the Council and 
the EU Commission) reached an agree-
ment on the Cyber security Act. The act 
creates EU cyber security certification 

schemes for information communica-
tions technology (ICT) products; ser-
vices (involved in transmitting, stor-
ing, retrieving or processing 
information via network and informa-
tion systems); and processes (activities 
performed to design, develop, deliver 
and maintain ICT products and ser-
vices). The new framework is designed 
to give companies operating in the 
energy sector an opportunity to certify 
their products, services or processes.

The EU Commission also proposed 
sector specific legislation under the 
‘Clean Energy for All Europeans’ 
package, which has cyber security 
aspects. The new ‘Regulation on Risk 
Preparedness of the Electricity Sec-
tor’ requires EU member states to 
develop national risk preparedness 
plans that take into account cyber  

security and guarantee the stability of 
their systems against potential threats.

Member states are expected to take 
steps to follow the EU Commission 
Recommendations when developing 
national cyber security frameworks 
(e.g., through strategies, laws, or 
regulations). Within the next 12 
months and every two years thereaf-
ter, EU member states are required 
to communicate to the EU Commis-
sion details about the state of the 
implementation.

The war on cyber attacks received a 
recent boost with the announcement 
of a new partnership between Siemens 
and Chronicle, an Alphabet company, 
to protect the energy industry’s critical 
infrastructure.

Through a unified approach that 
will leverage Chronicle’s Backstory 

platform and Siemens’ strength in in-
dustrial cyber security, the combined 
offering is claimed to give energy com-
panies “unparalleled visibility” across 
information technology (IT) and op-
erational technology (OT) to provide 
operational insights and confidentially 
act on threats.

The partnership will help companies 
securely and cost-effectively leverage 
the cloud to store and categorise data, 
while applying analytics, artificial in-
telligence, and machine learning to OT 
systems that can identify patterns, 
anomalies, and cyber threats. Chroni-
cle’s Backstory, a global security te-
lemetry platform for investigation and 
threat hunting, will be the backbone of 
Siemens’ managed service for indus-
trial cyber monitoring, included in 
both hybrid and cloud environments.

Headline News

UK can achieve net zero ambitions but at what cost?

EU says one size does not fit all on 
cyber security

Vision 2020+ could see  
Siemens exit power sector
The struggling market for large gas turbines, which has already caused a massive shakeup  
at GE, has now prompted Siemens to take steps to spin-off its gas and power division.  
Junior Isles

Gould: investment is “well 
short of requirements
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Siân Crampsie

A former coal fired power plant site in 
Massachusetts is set to become a cen-
tral focus of the USA’s growing off-
shore wind energy sector, its owner 
says.

Commercial Development Compa-
ny (CDC) has signed an agreement 
with transmission experts Anbaric to 
transform the Brayton Point site into a 
renewable energy centre featuring 
HVDC transmission facilities and en-
ergy storage capacity.

The agreement is part of CDC’s vi-
sion of transforming the former coal 
fired power plant site into a world-class 
logistics port, manufacturing hub and 
support centre for the offshore wind 

energy sector in northeast USA, where 
up to 18 GW of offshore capacity could 
be added by 2035. 

The Anbaric Renewable Energy Cen-
ter would include a 1200 MW, $250 
million HVDC converter to connect 
offshore wind farms to the US grid. 
Anbaric will also build 400 MW of 
battery storage capacity at the site at a 
cost of $400 million, it said.

“The Renewable Energy Center 
represents Anbaric’s broader vision 
for its Massachusetts OceanGrid proj-
ect: high capacity transmission infra-
structure to maximise the potential of 
the region’s offshore wind energy 
resource,” said Edward Krapels, 
CEO, Anbaric. “As Massachusetts 
considers harnessing more offshore 

wind, the right infrastructure needs to 
be envisioned and set in motion. An 
HVDC substation is an important 
piece not only for Brayton Point Com-
merce Center, but also Massachusetts’ 
status as a leader in offshore wind.”

In April, CDC imploded two mas-
sive cooling towers at Brayton Point 
and set the stage for a new era of re-
newable energy development on the 
South Coast. “Developing a landing 
point for 1200 MW of offshore wind 
at the site of a former coal plant 
physically and symbolically repre-
sents the transformation from fossil 
fuels to wind,” Krapels continued.

“While the region has lost a coal 
plant, it’s quickly becoming the nexus 
of a new clean energy economy and 

emerging as one of the great energy 
stories in the world. This agreement is 
a symbol of the change that’s coming 
– and it promises to be a very powerful 
economic driver in the region.”

CDC purchased the Brayton Point 
site in Somerset, Massachusetts, last 
year and has since been campaigning 
to re-purpose it as a key logistical site 
for offshore wind development. The 
1600 MW coal fired plant closed in 
2010. 

Construction of the Anbaric Renew-
able Energy Center is expected to begin 
in 2021. Together with CDC’s plans 
for port and manufacturing facilities at 
the 400-acre site, it will form a key part 
of the supply chain in the emerging US 
offshore wind industry. 

Earlier in May, Connecticut governor 
Ned Lamont announced that the state 
would partner with Bay State Wind to 
redevelop State Pier into a port facility.

Bay State Wind, a joint venture be-
tween Ørsted and Eversource, and the 
state of Connecticut, through the Port 
Authority and Gateway, will invest a 
combined $93 million in the port to 
upgrade its infrastructure and heavy lift 
capability. 
n The USA’s power generation capac-
ity from large solar parks and wind 
farms grew by 2.17 GW in the first 
quarter of 2019 and exceeded 136 GW 
in total according to government data. 
Capacity additions in the period also 
included 1.48 GW of natural gas fired 
power.

Mexico’s national utility, CFE, will 
expand its generating capacity to res-
cue it from “decline”, its management 
has said.

CFE General Director Manuel 
Bartlett, who took control of the com-
pany in December 2018, says that he 
wants CFE to become once again a 
source of “national pride” and has 
pledged to fight corruption, eliminate 
inefficiencies and reverse financial 
difficulties.

News reports last month indicated 
that CFE would announce new ten-
ders in 2019 for the construction of 
five new combined cycle gas turbine 
(CCGT) power plants. The move 
would mark a shift away from policies 
promoting private sector participa-
tion in the power sector, and help to 
restore CFE’s share of the power 
generation mix.

In April, CFE’s board approved 
plans for a combined cycle project in 

Salamanca. The 750 MW plant was 
launched during the previous admin-
istration but was shelved in Novem-
ber 2017. 

Another four CCGT projects would 
follow later this year, according to 
Bartlett, who is known for his opposi-
tion to Mexico’s recent energy reforms 
allowing private sector participation.

In a press conference in March, 
Bartlett said that he wants to see CFE 
generating more energy rather than 
buying it. He also pledged to review 
energy purchase contracts with private 
sector companies that participated in 
Mexico’s power auctions, labelling 
them an “aberration”.
n Enel Green Power Mexico has inau-
gurated the 103 MW Salitrillos wind 
farm in Reynosa, Tamaulipas state. 
The $150 million, 30-turbine project 
was awarded to the Enel Group in the 
second long-term auction held in 
Mexico in September 2016. 

Siân Crampsie

Brazil has created a new legislative 
group aimed at helping the country 
harness investments in clean energy.

The country’s House of Representa-
tives recently launched the Mixed 
Parliamentary Front for Clean and 
Sustainable Energy to work on legis-
lation governing the renewable ener-
gy sector.

According to the front’s coordinator, 
Deputy Lafayette de Andrada, having 
the right legislation in place will attract 
investment in generation, production 
and distribution of the country’s top 
energy sources, in addition to reducing 
uncertainty for investors.

Large-scale auctions in Brazil have 
underpinned strong growth in the re-
newables sector, with wind energy 
now accounting for eight per cent of 

generation, up from zero in 2009, ac-
cording to EY. Some 15 GW of wind 
energy is in operation in Brazil, with 
an additional 4 GW contracted and 
due to start generating by 2024.

In March, Brazil’s Ministry of Mines 
and Energy announced six ‘new en-
ergy’ auctions, typically open to re-
newables projects, to be held over 
2019-21, with the amount of power 
required yet to be announced.

These auctions, coupled with other 
proposed regulatory changes, will help 
to underpin continued investment in 
Brazil’s renewables sector, according 
to EY.

Solar companies are eyeing growth 
in Brazil, which now has 2471 operat-
ing solar power plants totalling 2 GW 
of capacity, according to Aneel.

UK investment firm Faro Energy is 
expecting to invest over $100 million 

in Brazil’s solar sector in the next 18 
months. Faro has already built three 
solar farms in Brazil totalling 42 MW, 
and is planning to build another 22 
plants.

Meanwhile a consortium led by Ko-
rean firm Enspire KSB Energy plans 
to invest $1.5 billion in a photovoltaic 
(PV) plant in Mato Grosso do Sul state.

The project will be the first invest-
ment in Brazil by Enspire KSB Energy, 
according to the state government. 

Portugal’s EDPR announced in May 
that it would build 20 new wind farms 
in Brazil’s Rio Grande do Norte state 
over the next five years. 

EDPR is expecting to invest more 
than BRL3 billion ($761.5 million) in 
the projects, which form part of four 
wind power complexes secured by the 
company in Brazil’s earlier renewable 
energy tenders.

Brayton Point set for key 
role in offshore wind

CFE pledges 
growth Brazil set for 

clean energy 
growth

n Battery, HVDC link at former coal plant   n $640 million investment inked with Anbaric

St Vincent banks on 
geothermal
Exploration of geothermal energy 
resources in St Vincent and the Grena-
dines will help the country to boost 
energy independence.

The country’s utility, St. Vincent and 
the Grenadines Electricity Company 
(VINLEC), has launched a national 
geothermal project to explore and 
identify geothermal resources. It says 
that the project will help to reduce 
dependence on imports of diesel fuel 
and in the long term, could also reduce 
electricity prices.

“The existence of a geothermal plant 
generating electricity means that VIN-
LEC will use significantly less diesel 
for the generation of electricity and we 
will, therefore, not be as exposed to the 
ups and downs of fuel prices and the 
international market,” said Thornley 

Myers, VINLEC CEO. 
Exploratory drilling of geothermal 

resources is being undertaken by 
Reykjavik Geothermal, an Icelandic 
firm. VINLEC estimates that geother-
mal energy could provide up to 50 per 
cent of its electricity needs. 

With approximately 16 per cent of 
VINLEC’s electricity coming from 
hydro generation and the company’s 
efforts at expanding solar, the island 
could be generating up to 75 per cent 
of its electricity needs from indige-
nous resources within four years, 
Myers said.

Increasing the use of renewable en-
ergy is a key policy in St Vincent and 
the Grenadines, which considers itself 
to be on the front line of the impact of 
climate change. 

Brazil is continuing to push for growth in its renewable energy sector 
with the creation of a new legislative group set up to attract clean 
energy investment.
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India is likely to install 54.7 GW of 
wind capacity by 2022 against the 60 
GW target set by the government, 
Fitch Solutions Macro Research has 
said in a report.

The country has set itelf an ambi-
tious target of installing 175 GW of 
renewable energy capacity by the 
year 2022, which includes 100 GW 
from solar, 60 GW from wind, 10 GW 
from bio-power and 5 GW from small 
hydropower. 

However, Fitch Solutions said in its 
outlook for the sector that it “remains 
cautious” on India meeting its ambi-
tious 2022 targets for wind power 

capacity growth, as land acquisition 
issues and grid bottlenecks will lead 
to delays to project implementation in 
the sector.

In early May, The Economic Times 
(ET) reported that developers of many 
of the projects contracted in two wind 
auctions held in 2017 have missed 
their commissioning deadlines, with 
less than 1 GW completed of a total 
of 2 GW.  According to the report, 
ReNew Power and Sembcorp are the 
only developers to have already built 
the entire amount they have won.

Wind currently accounts for more 
than 35 GW of the total installed 

power capacity and nearly 10 per cent 
of the overall power capacity mix, as 
of March 2019. The installations were 
down in FY 2018-19, adding around 
1.5 GW in new capacity, compared to 
1.7 GW of added capacity in FY 2017-
18. The slowdown in installation ac-
tivity can be attributed to various 
execution challenges, removal of in-
centives and switching procurement 
method to reverse auctions from feed-
in tariffs.

Solar installations in India, mean-
while, have reached 30 GW according 
to preliminary figures from Mercom’s 
India Solar Project Tracker. The share 

of solar capacity grew from 6.6 per 
cent as of March 2018 to 8.4 per cent 
as of March 2019. Solar accounted for 
approximately 38 per cent of the in-
stalled capacity, up by 2 per cent com-
pared to the previous quarter.

Renewable energy capacity addi-
tions continue to increase, accounting 
for approximately 22.3 per cent of 
India’s capacity mix at the end of the 
financial year (FY) 2018-19. 

Total installed generating capacity 
stood at 358 GW at the end of March 
2019, with renewables accounting for 
80 GW and making up 21 per cent. 
This was an increase of 1.1 per cent 

over the fiscal year 2017-18, which 
had cumulative renewable energy 
installations standing at 70 GW.

The share of nuclear power in the 
total installed capacity remained the 
same at the end of March 2019, with 
no new installations recorded during 
the FY 2018-19.
n Last month French state-owned util-
ity EDF, which is contracted to build 
the nuclear reactors for the 1650 MW 
Jaitapur power plant, said India will 
have to provide a sovereign guarantee 
to two other state-run firms of France 
for providing financial assistance for 
the project.

Syed Ali

With an abundance of solar resources 
and a drive to improve grid infrastruc-
ture, Asia is continuing to deploy en-
ergy storage systems as it ramps up its 
use of renewables.  

Last month renewables firm Pangea 
Energy and vanadium battery produc-
er CellCube signed a letter of intent 
(LoI)to build a 50 MW storage system 
alongside a planned 50 MW solar farm 
in South Australia. Construction of the 
50 MW/200 MWh grid-scale battery 
is expected to begin before the end of 
the year, with plans to be operational 
in 2020.

CellCube develops, manufactures, 
and markets its vanadium redox flow 
technology energy storage systems, 
which it says can maintain 99 per cent 
residual energy capacity after 11 000 
cycles.

CellCube CEO Stefan Schauss said 
the battery would offer multiple grid 
services such as voltage compensation, 

reactive power and frequency regula-
tion services and renewable baseload 
to the Australian market alongside the 
solar project.

The project is one of a growing num-
ber of renewables plus storage projects 
in South Australia. On May 1, energy 
storage company 1414 Degrees 
switched on its 10 MWh gas thermal 
energy storage system (TESS) at the 
Glenelg Wastewater Treatment Plant 
in Adelaide, its first commercial pilot 
site. The company says the technology 
is the first in the world to solve the 
issue of effectively storing biogas as 
thermal energy to produce heat and 
electricity on demand.

TESS technology takes gas or electric-
ity from any source and stores it as latent 
heat in silicon which melts at 1414°C. 
The energy from the latent heat can then 
be reclaimed and distributed as elec-
tricity and/or heat when required.

Meanwhile, Indonesia’s second 
largest coal producer PT Adaro En-
ergy, through its subsidiary PT Adaro 

Power, has said it plans to complete its 
first commercial renewable energy 
power plant with a battery capacity of 
6.5 MW to electrify two islands in 
Central Sulawesi, Paku and Umbele 
Morowali. The project is a joint ven-
ture with France’s EDF Group.

Adaro Power Vice President Dharma 
Djojonegoro said that the joint venture 
with EDF Group was a hybrid off-grid 
project that combined biomass, solar 
photovoltaic (PV) and battery storage 
that would provide a 24-hour electric-
ity supply.

“The project is still in the feasibility 
study [stage] to determine whether it 
is sustainable in terms of operation or 
not. We expect [the study] to finish in 
the next two to three months, and hope-
fully we can start installing the facility 
next year,” he said.

Darma said once the power plant was 
operational, the electricity would be 
more affordable than the existing price 
of electricity supplied from a diesel 
generator.
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Renewables plus  
storage gathers 
pace

India may fall short of wind 
target but renewables  
continue to increase

Although solar installations continue apace, plans for new wind capacity may fall short of the 2022 government 
target,writes Syed Ali.

Taiwan’s offshore wind plans appear 
to be back on track following a pause 
caused by uncertainty around changes 
to feed-in-tariffs and their structure. 

In late April Ørsted announced that 
it had taken the final investment deci-
sion (FID) on the Changhua 1 and 2a 
offshore wind farm, after signing a 
power purchase agreement (PPA) with 
Taipower at the feed-in-tariff level an-
nounced on 30 January 2019.

“Over the last couple of months, we 
have been working intensively to ob-
tain establishment permit, renegotiate 
contracts, get our supply chain plan 
approved and sign the power purchase 
agreement,” said Martin Neubert, 
Ørsted’s Executive Vice President and 
CEO of Offshore.

“Thanks to a close and strong col-
laboration with our supply chain part-
ners, Taipower and decision-makers in 
Taiwan, we have achieved all these 
milestones and can now take the final 
investment decision on this landmark 
project, which will be Taiwan’s largest 
offshore wind farm and demonstrate 
offshore wind’s potential to decarbo-
nise energy systems in Taiwan and the 
Asia-Pacific region.”

Just weeks after the announcement, 
on 20 May 2019 Copenhagen Infra-
structure Partners K/S (CIP) inked a 
priority contractor deal with CSBC-
DEME Wind Engineering Co Ltd for 
it to install wind turbines, also off the 
coast of Changhua County.

Under the deal, CSBC-DEME 
would be tasked with transporting and 
installing 62 wind turbine generators 
for CIP’s Chang Fang and Xidao proj-
ects, which would have a combined 

capacity of 600 MW.
Construction is scheduled to start in 

2021 for both projects and be com-
pleted by the end of 2023, CIP said at 
the opening ceremony for CSBC-
DEME’s Taipei office. CSBC-DEME 
is a joint venture formed in 2017 by 
CSBC Corp, Taiwan, and GeoSea NV, 
a Belgian offshore solutions company.

International developers, engineers 
and banks have flocked to Taiwan over 
the past two years to take part in what 
promised to be one of the world’s fast-
est growing offshore wind markets, 
projected to bring in $30 billion of 
investment to the country by 2025.

However, the country’s fledgling off-
shore wind market was thrust into a 
state of flux after the government cut 
by nearly 6 per cent the price it would 
pay for power from offshore wind 
farms.

With confidence returning, in April 
the Ministry of Economic Affairs said 
it is aiming to increase its offshore wind 
energy generation capacity by 5 GW 
over the five years from 2026 to 2030.

Plans for the third phase of the gov-
ernment’s offshore wind energy devel-
opment project would be released 
later this year, Bureau of Energy Dep-
uty Director-General Lee Chun-li told 
the Global Offshore Wind Summit in 
Taiwan.

In the first phase, a demonstration 
offshore wind farm with a generation 
capacity of 8 MW was set up off Miaoli 
County in 2016 and became fully op-
erational the following year. Bidding 
for the second phase was completed 
last year, with the goal of achieving 5.5 
GW of installed capacity by 2025.

Boost for Taiwan  
offshore wind

Power generation companies (gencos) 
in the Philippines will be required to 
have a 70 per cent cap on their contract-
ing capacities, likely by the third quar-
ter of 2019, to ensure availability of 
reserve supply during times of need.

The contracting capacity of a power 

plant is the portion of its expected total 
electricity output that can be sold in 
advance. By limiting the amount of 
power that can be pre-sold to only 70 
per cent, the DOE is assured that there 
will be 30 per cent electricity remain-
ing to tap for emergencies.

The policy will cover new contracts, 
as well as those for renewal. Depart-
ment of Energy (DOE) Undersecretary 
Felix William Fuentebella said they are 
now in talks with all stakeholders re-
garding the policy.

Luzon’s grid is experiencing yellow 

and sometimes red alerts due to low 
power reserves. Fuentebella said the 
DOE is working to prevent this kind 
of situation in the future. “Our experi-
ences should push us to come up with 
better policies and we’re pushing the 
70 per cent cap so that our power plants 

won’t be strained so much and we 
would be able to address breakdowns.”
n Solar Philippines has started operat-
ing its 150 MW solar plant in Tarlac, 
believed to be the largest solar farm in 
the country, to help ease Luzon grid’s 
power shortages.

Gencos may face cap on contracting capacities

n Cellcube signs LoI for 50 MW of solar-plus-storage
n 10 MWh gas thermal energy storage pilot starts up
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Siân Crampsie

The collapse in growth in Germany’s 
onshore wind sector will have serious 
implications for German and EU clean 
energy targets, WindEurope says.

Germany installed just 134 MW of 
onshore wind capacity in the first quar-
ter of 2019, the lowest level for that 
period since 2000, and it is on track to 
install less than 2 GW in 2019 as a 
whole compared with average annual 
installations of over 4 GW over the last 
five years.

Industry group WindEurope says that 
the drop off in installations in Ger-
many is the result of problems in the 
country’s permitting procedures and 

will jeopardise the country’s 65 per 
cent renewable electricity target for 
2030.

The gap left by onshore wind will not 
be filled by offshore wind, WindEu-
rope says. WindEurope CEO Giles 
Dickson said: “Onshore wind energy 
in Germany is in deep trouble. The 
development of new wind farms has 
almost ground to a halt. The main prob-
lem is permitting – it’s got much slow-
er, more complex and there aren’t 
enough civil servants to process the 
applications. 

“It seriously undermines Germany’s 
ability to meet its 2030 renewables 
target and contribute to the EU target.”

The data from Germany is in contrast 

to other areas of Europe, WindEurope 
said in a report in April.

The organisation’s latest Financing 
and Investment Trends report shows 
that €27 billion was invested in new 
onshore and offshore wind farms 
across Europe in 2018.

Although the annual figure is similar 
to investment levels in previous years, 
cost reductions achieved in the indus-
try mean that a record 16.7 GW of wind 
capacity was financed in 2018. 

Today, 1 MW of new onshore wind 
capacity now requires only €1.4 mil-
lion of capital expenditure, down from 
€2 million in 2015.

In total 190 wind farms across 22 dif-
ferent countries in Europe reached 

Final Investment Decision (FID) last 
year. Northern and Western Europe still 
account for most new investments. The 
UK was the biggest investor, mostly in 
offshore wind. Sweden was second. 
Investments in Southern and Central 
and Eastern Europe were only 4 per 
cent of the total, though Spain and Po-
land will pick up this year.

In Germany, low installation levels 
are also threatening the country’s 
wind turbine industrial base, WindEu-
rope believes. “Half of Europe’s 300 
000 wind energy jobs are in Germa-
ny,” said Dickson. “But 10 000 have 
gone in Germany in the last five years. 
And this could get worse: there hasn’t 
been a single turbine order recorded 

in Germany in Q1 this year.”
German wind power industry lobby 

group BWE said in April that the drop 
in wind turbine installations is a con-
sequence of political mistakes that 
need to be corrected to ensure that re-
newable energy targets are met. It ar-
gues that about 10 000 MW of wind 
power capacity could be unlocked 
quickly if licensing requirements are 
relaxed.

Germany has set up a parliamentary 
working group to find ways to increase 
wind power acceptance but it recently 
got stuck over the question of wheth-
er minimum distances for new tur-
bines from residential areas across are 
appropriate.

Denmark is set for large-scale offshore 
wind expansion after a survey identi-
fied locations for future projects total-
ling over 12 GW of capacity.

Denmark’s Energy, Utilities and 
Climate Minister Lars Christian Lille-
holt said recently that the survey had 
identified a suitable offshore wind 
area which could potentially accom-
modate a minimum of 40 GW of off-
shore wind capacity. From this, 12.4 
GW have been designated to be de-
veloped, corresponding to 12-15 wind 
farms.

“Denmark is already great at offshore 

wind, and the survey shows that we 
have the potential for much more. We 
have such good conditions for offshore 
wind that we can contribute signifi-
cantly to cover the need for green elec-
tricity – not just in Denmark, but also 
in many other countries,” Lilleholt 
said.

Denmark outlined plans to assess its 
North Sea waters for further offshore 
wind farm development in the Energy 
Agreement published in 2018. Further 
wind farm development would take 
place when offshore wind no longer 
needed state support, Lilleholt said.

The Danish energy agreement out-
lined plans for a 50 per cent renewable 
energy target by 2030, and to make the 
country fossil fuel-free by 2050. It in-
cluded plans to tender three new off-
shore wind farms with a total capacity 
of at least 2.4 GW by 2030. The first 
of these – an 800 MW project known 
as Thor – will be put to tender in 2019.

Denmark has several offshore wind 
farms in operation, approved, or under 
construction, including the 406.7 MW 
Horns Rev 3, the 605 MW Kriegers 
Flak, and the Vesterhav Syd and 
Vesterhav Nord nearshore wind farms.

German onshore wind in 
“deep trouble”

Denmark considers 
future wind farms

n Permit bottleneck holds up 10 GW   n German wind energy industrial base under threat

France delays nuclear 
shutdown

EnFAIT cuts tidal costs

France could push back the planned 
shutdown of its nuclear power plants 
by ten years in order to help meet new 
climate goals.

The government has put forward 
new legislation designed to meet 
President Emmanuel Macron’s aim of 
making the country carbon-neutral by 
2050, but says that nuclear energy will 
be required for the new target to be 
met.

The new climate targets require 
greenhouse gas emission to fall to less 
than one-sixth of their 1990 levels by 
2050. This compares to a target of 
one-quarter under current legislation.

“The current law foresees cutting 
the share of nuclear power [in electric-
ity generation] to 50 per cent by 2025, 

but this target would have required 
the building of new thermal power 
stations, which is in contradiction to 
our climate aims,” the government 
said in a statement.

“So we now propose to move the 
date back to 2035, which means clos-
ing 14 reactors, of which between two 
and four will close by 2028.”

The new law will also transfer the 
European Union’s 2018 “Winter 
Package” energy targets into French 
law and will also form the framework 
for a detailed “PPE” 2019-2028 en-
ergy strategy. 

The draft law is due to be submitted 
to parliament in late June and then 
head to the senate for final approval 
later in the summer.

An industry-academic collaboration 
has made large strides in the commer-
cialisation and development of tidal 
energy.

The flagship project, known as En-
abling Future Arrays in Tidal (En-
FAIT), says that it has reduced the cost 
of tidal energy by 15 per cent and 
grown its supply chain from four to 14 
EU countries.

 EnFAIT was created just 18 months 
ago and is an academic-industry col-
laboration between nine European 
partners focused on demonstrating the 
economic viability of tidal power. The 
project is also paving the way for a new 
industrial marine manufacturing sec-
tor with a supply chain based across 
Europe.

Consortium leader, Edinburgh-
based Nova Innovation Ltd, has re-
ported that its Shetland tidal array – the 
world’s first offshore tidal array – has 
reduced operational costs by 15 per 
cent since the start of the project. By 
2022, when the project closes, it fore-
casts a cost reduction exceeding 40 per 
cent, which could “spark an explosion 
of interest” in tidal power from global 
investors, Nova said.

Simon Forrest, Chief Executive Of-
ficer at Nova Innovation, comment-
ed: “Even at this early stage of the 
project, we have achieved significant 

cost reduction successes, and En-
FAIT is already helping to map out 
the world’s most extensive tidal 
power supply chain across Europe.”

Further cost reductions at the Nova 
installation will be driven by im-
provements in the design of the un-
derwater turbines, learnings from the 
optimal arrangement of the turbines, 
and improved measurement and fore-
casting of tidal flows at prospective 
sites. Advances in forecasting, led by 
engineers from the Offshore Renew-
able Energy (ORE) Catapult, have 
contributed to the faster than expect-
ed cost reductions so far.

The array itself is now supplied with 
100 per cent EU-manufactured con-
tent, bringing the number of EU sup-
plier countries up from four to 14, 
Nova added. 

“The cost reduction pathway is be-
coming increasingly clear,” said For-
rest. “As the project progresses, we 
are discovering new insights into the 
way tidal turbines interact with each 
other, and we are also gaining knowl-
edge of the elegant interplay between 
the turbines and the tidal flows around 
them. This new knowledge is allow-
ing us to maximise yield and creates 
the foundation for ‘eureka’ design 
moments that will facilitate further 
falling costs.”

Power Networks puts flexibility first
UK Power Networks (UKPN) says it 
is pioneering the development of flex-
ible energy services in the grid with its 
latest competitive tender.

The network operator has concluded 
its second flexibility tender and offered 
contracts for a total of 18.2 MW of 
power from six companies across eight 
different locations to install or recruit 
new flexible capacity with a total value 
of more than £450 000. 

The technologies involved include 
energy storage, demand side response, 

renewable energy and other genera-
tors, UKPN said.

Barry Hatton, Director of asset man-
agement at UKPN, said: “Flexibility 
offers a wealth of opportunities for the 
energy resources connected to our net-
work like wind and solar plants, but also 
demand side response to help us create 
an open, transparent and accountable 
new market for their services.”

The services contracted under the 
tender are designed to benefit UKPN’s 
operations by reducing the need for 

building new assets. It used an online 
platform known as Piclo to host and 
manage the bidding process, enabling 
flexible energy resources to explore an 
interactive map that matches providers 
with pinch-points on the network. 

“The UK is a world leader in smart 
grid technology and flexibility has a 
key role to play as we move towards a 
decarbonised, decentralised and digi-
tised network that will offer significant 
benefits to our customers,” Hatton 
added.



Siân Crampsie

Debt levels at Eskom, South Africa’s 
state utility, are expected to worsen due 
to an unexpected bill from contractors 
working on the Kusile power plant.

The struggling energy company has 
debts approaching the R500 billion 
($33.65 billion) level and is reported 
by local media to have received a R36 
billion last month from companies 
working on completing the Kusile 
project, which is five years behind 
schedule and over budget.

Eskom has confirmed that it has re-
ceived the bill, but has not said how 
much it is for, according to South Af-
rica’s City Press newspaper. 

Last month Eskom said it would have 
to borrow nearly R50 billion in the cur-
rent financial year to stay afloat. It has 
already secured around half of this bor-
rowing requirement, but may find it 
harder to raise the remainder on inter-
national markets.

“Eskom has been able to raise R5.2 
billion through drawdowns against a 
portion of committed loans, of which 

R4 billion was received from the 
China Development Bank and the is-
suance of domestic bonds,” Eskom 
said.

“The government also announced 
R17.6 billion support for Eskom in 
April 2019. As at April 30, 2019, Es-
kom’s total carrying value of the unau-
dited debt of the company at the end 
of March 2019 was R440 billion, of 
which R273 billion nominal value is 
government guaranteed.” 

Eskom said its funding plans aimed 
at borrowing R46 billion during the 

2019/20 financial year from “various 
sources”.

Delays in the construction of both the 
Medupi and Kusile coal fired power 
plants, coupled with technical prob-
lems at Eskom’s ageing power plant 
portfolio, led to severe power short-
ages in South Africa this year. 

Public Enterprises Minister Pravin 
Gordhan said that the delays at Me-
dupi and Kusile were due to the power 
stations being badly designed and 
badly constructed.

According to Eskom, it will cost an 

additional R18 billion each to com-
plete Medupi and Kusile, and at least 
another 60 to 66 months to do so. The 
two power plants have so far cost R290 
billion to build, double their original 
budget. When completed, they will add 
9600 MW to South Africa’s grid.

Eskom’s debt accounts for more than 
eight per cent of GDP, according to 
ratings agency Moody’s, which has 
also warned that it expects the govern-
ment’s debt burden to rise to 65 per 
cent of GDP by 2023 and over 70 per 
cent if including guarantees to Eskom.
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Unexpected Kusile bill 
adds to Eskom debt 

Renewable energy developers are fac-
ing new challenges as the industry 
enters a new phase of subsidy-free 
growth around the world, according to 
consultants EY.

In its latest Renewable Energy 
Country Attractiveness Index (RE-
CAI) report, EY says that although 
falling costs are helping to drive 
growth in the renewables sector, proj-
ects are now having to compete in 
markets on their own merit without 
subsidies and other forms of support.

This means that projects and devel-
opers are now grappling with new-
found exposure to wholesale power 
prices and market imbalance – known 
as merchant risk – and the growing role 
of corporate energy buyers in under-
writing clean energy projects.

Ben Warren, EY Global Power & 
Utilities Corporate Finance Leader and 
RECAI Chief Editor, said: “In this 
more complex, subsidy-free environ-
ment, renewable developers must 
work harder and smarter to find the 
revenue certainty they need to finance 
or monetise their efforts. Europe has 
led the way with unsubsidised projects 
in areas with good renewable resourc-
es, and multiple projects across the 
Nordics, UK, and Spain are being de-
veloped which are backed by private 
investment and corporate PPAs to pro-
vide the required stability.”

EY notes that for the renewable en-
ergy market, a future without govern-
ment subsidy is one that will no longer 
be vulnerable to sudden shifts in poli-
cy, or to retroactive changes to prom-
ised tariffs. “Instead, it will be one 
where market forces impose disci-
pline, drive efficiencies and accelerate 
the cost reductions that have allowed 
the sector to stand on its own two feet,” 
Warren said.

Corporate purchases of clean energy 
rocketed last year, with a number of 
new companies entering the market 
for the first time. 

According to EY’s RECAI, last year 
PPAs supported 13.4 GW of clean 
energy generation, more than double 
the 6.1 GW of PPAs in 2017. It indi-
cates that new companies and new 
countries are becoming more com-
fortable with a subsidy-free renew-
able energy environment. 

For many companies, the motivation 
to enter into a PPA is economic – con-
tracts that run for ten years or more, 
which offer a long-term hedge in the 
face of volatile power prices. Other 
companies are choosing to procure 
renewable energy for reputational rea-
sons or to reduce their exposure to 
carbon emissions.

The Index further highlights that in a 
number of jurisdictions, such as Japan 
and Indonesia, it is difficult to enter 

into PPAs with developers due to reg-
ulatory barriers. However, new coun-
tries are realising that the investment 
into energy infrastructure need not 
come from taxpayers. In markets such 
as Taiwan, corporate PPAs are now 
possible, while in other markets – such 
as France, Spain and Australia – 
changing conditions are resulting in 
PPA volumes taking off.

EY’s latest RECAI ranks China and 
the USA as the top two most attractive 
countries for renewables investment. 

France moved up two positions to 
third from fifth in the top-40 index, led 
by a new focus on floating offshore 
wind capacity and doubling of its an-
nual targets for onshore wind capacity 
additions.

Other notable gains in position have 
been seen in South Korea (24th posi-
tion, up by seven) and Vietnam (26th 
position, up by 17), which made strong 
moves with their plans to build new 
renewable energy projects of 4 GW and 
475 MW respectively. Norway (36th, 
up by nine) and Finland (39th, up by 
three) are bouncing back with planned 
new investments shored up by PPAs in 
a near subsidy-free environment. 

Among those trending downward are 
Mexico (19th position, down by six) 
and Taiwan (33rd position, down by 
six), which have both suffered due to 
major policy uncertainty.

Siemens plans to help Iraq rebuild its 
power sector have taken a major step 
forward with the signing of an imple-
mentation agreement last month.

The agreement cements a memoran-
dum of understanding signed by Sie-
mens and the Iraqi Ministry of Elec-
tricity in October 2018 and outlines 
the specific projects, associated bud-
gets and timelines for the execution 
phase of a long term roadmap for 
rebuilding the country’s ailing elec-
tricity sector.

The agreement is a blow for GE, 
which had also signed a MOU with 
Iraq for potential rebuilding contracts 
worth a reported $14 billion. The US 
company is still in the running to win 
power plant contracts in Iraq, it has told 
media outlets such as Bloomberg.

Siemens says that the projects in the 
road map include the addition of new 
power generation capacity, rehabilita-
tion and upgrade of existing plants and 
the expansion of transmission and dis-
tribution networks. Boosting electric-
ity is an urgent requirement for Iraq, 
and Siemens has also proposed a num-
ber of medium and long-term recon-
struction projects and ensure the 
power sector is able to underpin eco-
nomic growth and development.

Within the latest implementation 
agreement, Siemens and the Iraq gov-
ernment agreed on the award of con-
tracts valued at approximately €700 

million for Phase 1 of the roadmap. 
These include the EPC construction of 
a 500 MW gas fired power plant in 
Zubaidiya; the upgrade of 40 gas tur-
bines with upstream cooling systems; 
and the installation of 13 of 132 kV 
substations along with 34 transformers 
across Iraq.

Siemens has also committed to the 
donation of a smart health clinic, a $60 
million software grant for universities 
of Iraq, and the training of more than 
1000 Iraqis in vocational education.

The economic viability of the plan 
is secured by billions of US dollars in 
potential fuel savings and revenue 
generation for the electricity sector, 
Siemens said. 

“Our mission is to secure reliable 
and affordable electricity for the Iraqi 
people and help them rebuild their 
country,” said Siemens CEO Joe Kae-
ser. “This binding agreement address-
es the various aspects of the roadmap. 
We are also committed to supporting 
Iraq in arranging financing for the 
projects, creating attractive jobs and 
opportunities for small and medium 
enterprises. 

“Investing in the country’s future 
workforce through education and 
training is close to our heart. Contrib-
uting to social and economic develop-
ment is at the core of what we do and 
forms a significant part of this agree-
ment,” he added.

Siemens sets 
out on Iraq 
mission

Subsidy-free  
environment  
challenges  
renewables

n R36 billion bill for unforeseen costs at Kusile  
n Eskom lays out borrowing plans

n Siemens pips GE to the post
n Phase 1 projects outlined
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Competition in the global offshore 
wind energy sector is set to rise follow-
ing plans by Engie and EDP Renew-
ables (EDPR) to create a new joint 
venture.

The two companies have signed an 
agreement to create a 50-50 partnership 
targeting the fixed and floating founda-
tion offshore wind markets globally.

The new entity will be the exclusive 
investment vehicle for both Engie and 
EDPR in the offshore wind sector and 
will bring together the two companies’ 
expertise in project development, they 
said in a statement.

The move is a sign of the need for 
large renewable energy developers to 

join forces in order to compete with 
existing large players such as Orsted 
and ensure they have the financial 
might and technical expertise to tackle 
large and complex projects in emerging 
markets in the USA and Asia.

“The offshore wind sector is set to 
grow very significantly by 2030,” said 
Isabelle Kocher, Engie CEO. “The 
creation of this JV will enable us to 
seize market opportunities while in-
creasing our competitiveness on one 
of our key growth drivers, renewables. 
This agreement is also fully aligned 
with Engie’s zero-carbon transition 
strategy.”

Under the terms of the agreement, 
EDP and Engie will combine their off-
shore wind assets and project pipeline 

in the newly-created venture, starting 
with a total of 1.5 GW under construc-
tion and 4.0 GW under development, 
with the target of reaching 5 to 7 GW 
of projects in operation or construction 
and 5 to 10 GW under advanced devel-
opment by 2025.

The company will become a global 
top-5 player in the field, and will be up 
and running by the end of 2019, Engie 
and EDPR said.

In a statement, the two companies 
said that the joint venture will primar-
ily target markets in Europe, the Unit-
ed States and selected geographies in 
Asia. Projects will be self-financed, 
they added.

EDPR and Engie said that a joint 
venture would allow them to create “an 

entity with greater scale and a fully 
dedicated team, with global business 
development reach and strong power 
purchase agreement… capabilities”. 
The venture will also enable them to 
grow their asset base rapidly and to 
operate “more efficiently” as a stable 
partnership.

The alliance follows the two firms’ 
cooperation as consortium partners in 
the Dieppe Le Treport and Yeu Noir-
moutier fixed offshore wind projects 
in France and Moray East and Moray 
West in the UK. EDPR and Engie are 
also partners in two floating offshore 
wind projects in France and Portugal, 
as well as in the Dunkerque offshore 
wind tender currently ongoing in 
France.

Antonio Mexia, EDP CEO said: 
“This agreement for wind offshore 
represents an important step in EDP's 
renewables strategy. We are confident 
that this partnership will reinforce our 
distinctive position in renewables al-
lowing us to accelerate our path in 
offshore wind, one of the key growth 
markets in the next decade.”
n Vattenfall and GE have created an 
alliance to develop GE’s new 12 MW 
Haliade-X offshore wind turbine. De-
velopment and production of the new 
turbine will take place largely in 
France. Vattenfall says it has already 
conducted an in-depth technical due 
diligence of the platform, which will 
feature a 220 m rotor and a 107 m 
blade. 

RWE is preparing for its integration 
with the renewable energy arm of 
E.On later this year.

The German energy giant has secured 
a €5 billion credit agreement with a 
group of international banks and says 
that the plan to merge with E.On’s re-
newable energy activities is on track. 

The company earlier announced that 
it had abandoned plans to build a new 
lignite power station at its existing 
Niederaussem site in North-Rhine 
Westphalia, Germany. “New coal-
fired power stations no longer have a 
place in our future-oriented strategy,” 
said Rolf Martin Schmitz, CEO of 
RWE.

Under the agreement reached in 
March 2018, E.On is to take over 
RWE’s 76.79 per cent stake in innogy, 
while RWE is to obtain all of E.On’s 
major renewable energy activities and 
innogy’s renewable energy business, 
as well as a 16.67 per cent minority 
stake in E.On.

Following the completion of the 
transaction, which is expected in the 
second half of 2019, RWE will operate 

approximately 8 GW of renewable 
energy assets, including offshore and 
onshore wind as well as hydro and 
photovoltaics.

RWE said that the new credit line 
would be provided by 27 internation-
al banks, and was significantly over-
subscribed. 

Once the merger deal closes, RWE 
will be the world’s second-largest off-
shore wind operator with a top five 
position among all renewable energy 
producers.

“We’re on schedule in implementing 
our transaction with E.On. The prepa-
ration of the integration of the renew-
ables business is also making good 
progress: The ‘new RWE’ is in sight,” 
Dr. Markus Krebber, CFO of RWE, 
said.

RWE had planned to build 1.1 GW 
of lignite fired capacity at Nieder-
aussem to replace the existing coal 
fired units at the site, which have a 
combined capacity of 1.2 GW. 

A German government-appointed 
expert panel recently agreed that coal 
burning should end by 2038.

UK utility SSE is continuing with plans 
to offload its retail arm after a deal to 
merge it with Npower’s retail arm 
failed in 2018.

The company has announced plans 
to spin-off the business unit by mid-
2020, either by listing it as a stand-
alone company, or through “alterna-
tive ownership”.

Last year SSE announced plans to 
merge its retail business with that of 
Npower, another of the UK’s ‘Big Six’ 
energy retailers, but the deal fell apart 
when the companies failed to reach a 
deal to provide financial support to the 
new company.

SSE has now created a separate board 
for the retail unit, which lost 550 000 

customers in the year to March 31 and 
which, like other retailers in the UK, is 
facing the competitive pressures of a 
crowded market.

It has also announced a round of job 
cuts to help it meet efficiency targets. 
“Like a number of suppliers, we are 
facing challenges due to competition 
increasing, the introduction of the en-

ergy price cap and higher operating 
costs,” said Tony Keeling, SSE Chief 
Operating Officer and co-head of retail.

“To run a sustainable business, we 
need to become more efficient and en-
sure we have the right number of em-
ployees in the right locations to best 
serve our customers.”

Last month SSE booked a large fall 

in annual adjusted profit after earnings 
fell at both its retail and wholesale op-
erations. Pre-tax profit for the year 
through March rose to £1.37 billion, 
up from £864.4 million on-year, as the 
company benefited from the proceeds 
of asset sales.

Adjusted pre-tax profit, however, fell 
38 per cent to £725.7 million.

Energy companies continued to dem-
onstrate their desire to work with dis-
ruptive start-up companies last month 
with the announcement that innogy 
Innovation Hub has become an inves-
tor in Munich-based energy IoT com-
pany GreenCom Networks AG. 

The investment follows a successful 
capitalisation round at the end of last 
year, when GreenCom attracted fund-
ing from UK utility Centrica. The in-
vestment from innogy Innovation Hub 
is for an undisclosed amount. innogy 
SE is a German energy company that 
supplies energy to around 22 million 
customers across Europe.

The two companies first connected 
through the Free Electrons energy ac-
celerator programme, founded in 
2017, which provides opportunities for 
later stage energy start-ups to gain ac-
cess to utility customers. 

Using its Energy Information Bro-
kerage Platform (EIBP), GreenCom 

integrates distributed assets like solar 
PV, battery storage, electric vehicles 
and heat pumps from various manu-
facturers. Based on EIBP, GreenCom 
enables white-label end customers 
services like energy communities and 
energy flat rates. 

EIBP also offers optimisation and 
visualisation of energy flows in homes 
to utilities and manufacturers of ener-
gy-relevant devices.

The investment follows a deal be-
tween the two companies in April that 
saw GreenCom acquire shine, an en-
ergy management services start-up 
founded by the innogy Innovation 
Hub. GreenCom will integrate shine’s 
end-customer base and services into its 
energy IoT platform.

Jan Roschek, SVP Business Devel-
opment & Strategic Partners at Green-
Com, said: “In terms of their customer 
engagement models and sales and 
marketing initiatives, utilities don’t 

have the well established processes to 
scale up technology solutions projects 
and get them to market. shine has es-
tablished these processes. This will 
help the utilities we are working with 
to get these [solutions] to market.”

shine already utilises GreenCom’s 
EIBP and the deal will allow Green-
Com to expand the services it offers 
on top of its EIBP platform. Green-
Com says it plans to demonstrate dis-
ruptive services for residential cus-
tomers that go beyond today’s flat-rate 
or energy community offerings in the 
market.

Christian Feißt, CEO of GreenCom 
Networks, said: “The acquisition of 
shine is perfect for us to demonstrate 
how disruptive energy management 
services will be offered to retail cus-
tomers through digital technology… 
the deal with shine allows us to truly 
demonstrate what the retail energy 
business will look like.”

Utilities invest in  
disruptive energy 
management services

RWE prepares 
for E.On  
integration

SSE continues spin-off plans despite Npower setback

Engie and EDPR hope to challenge offshore giants such as Ørsted with a new joint venture.

Engie and EDPR team up for 
show of force in offshore wind

Feißt: looking to demonstrate  energy 
management services

Recent investment in GreenCom Networks further demonstrates that energy 
companies are recognising the value of bringing disruptive technology and new 
services to their businesses. Junior Isles 



software for two GT13E2 gas turbines 
and two generators at the Azito III 
power plant, Ivory Coast. 

The announcement follows the 
successful execution of GE’s MXL2 
upgrade solution on one of the 
plant’s GT13E2 gas turbines, in-
creasing the plant’s production by 
15 MW. The upgrade is set to be 
performed on the plant’s second gas 
turbine unit later this year.

The combination of gas turbine 
upgrade and digital solution is the 
first of its kind in sub-Saharan Afri-
ca, GE said. 

“With plant output already increas-
ing by up to 30 MW with our selec-
tion of GE’s MXL2 technology, we 
are keen on leveraging digital tech-
nology and knowledge management 
to further improve on our plant over-
all performance,” said Luc Aye, 
General manager, Azito Energie S.A. 
“Operational efficiency, reliability 
and availability of our assets have al-
ways been our key focus.”

German hybrid specialist Dhybrid has 
received an order from Omexom to 
supply seven PV-diesel hybrid sys-
tems in remote Senegalese locations 
with sophisticated hybrid control and 
energy storage systems.

The project will enable Senegal to 
supply power for very isolated sites 
and to diversify its energy mix. It is 
part of a €26.8 million investment, 
financed by the German bank KFW 
and Senelec, the national electricity 
company of Senegal, consisting of 
the hybrid sites and an additional 15 
MW PV installation.

Dhybrid will supply its proprietary 
Universal Power Platform (UPP) – a 
modular Energy Management Sys-
tem (EMS) and SCADA solution 
that will manage, control and moni-
tor the interaction between diesel 
generators, PV inverter and energy 
storage system to minimise the elec-
tricity costs and CO2 emissions. In 
addition, the German company will 
supply containerised lithium-ion en-
ergy storage systems, automatic gen-
erator controllers and the main elec-
tricity distribution panels. 

Rolls-Royce has signed a contract with 
EPC contractor TTS Martin, s.r.o. for 
the supply of a 28 MWe power plant 
for state-owned utility Martinska 
teplarenska, a.s. in Slovakia. 

The plant will be equipped with 
three Rolls-Royce Bergen 
B35:40V20AG2 natural gas engines 
and four hot water boilers, replacing 
the utility’s entire existing coal oper-
ation. As well as electricity, the en-
gines and boilers will supply over 28 
MW of heat to most of the 60 000 
population of the cities of Martin 
and Vrutky. The new plant is 
planned to go into commercial oper-
ation at the beginning of 2020. 

Power firm ContourGlobal has named 
GE as its preferred bidder for a 500 
MW coal fired power plant in Kosovo. 

The new plant will replace the 
Kosovo A coal fired power plant, 
which, along with Kosovo B, pro-
vides 90 per cent of Kosovo’s elec-
tricity. Financing for the $1.3 billion 
project is likely to come from a mix 
of the Overseas Private Investment 
Corporation (OPIC) and export cred-
it agencies, according to reports. 

The other bidders for the project 
were China Machinery Engineering 
Corporation (CMEC), South Korea’s 
Hyundai and a consortium of Tur-
key’s ENKA, Japan’s Mitsubishi Hi-
tachi Power Systems and Spain’s 
Tecnicas Reunidas.

An order for 66 turbines in the USA 
from EDF Renewables for Siemens 
Gamesa Renewable Energy (SGRE) 
has set a new record for the turbine 
company.

It has signed a contract to supply 
30 SG 4.5-145 turbines and 36 SG 
2.7-129 turbines for the 232 MW 
Milligan wind farm in Nebraska, 
bringing to 1 GW the total orders 
received worldwide for the SG 4.5-
145 wind turbine.

The Milligan project marks the 
third order received by SGRE from 
EDF Renewables in North America 
in the past few months. The con-
tract includes a service and mainte-
nance agreement, Siemens said. 

The SG 4.5-145 offers a flexible 
power rating from 4.2 MW to 4.8 
MW depending on site conditions 
and has a rotor diameter of 145 m. 
It is optimised for medium wind on-
shore locations.

The Milligan wind farm is due to 
start operating in 2020.

Nordex has received its first order for 
its Delta4000 wind turbine from the 
USA.

The company is to supply 74 of its 
N149/4.0-4.5 turbines for a 350 
MW wind farm in Oklahoma.

Installation is due to take place in 
early 2020. The order includes a 
Premium Service Agreement with a 
term of five years. 

Pattern Energy Group has signed a 
service contract with Siemens Game-
sa Renewable Energy (SGRE) cover-
ing the 218 MW Panhandle Wind I 
wind farm in Carson county, Texas.

SGRE’s contract will span a four-
year period and include operation 
and maintenance (O&M) of the en-
tire fleet as well as SCADA diagnos-
tic analysis. The contract will start 
this year.

The Panhandle Wind I wind farm 
is equipped with 118 GE 1.85-87 
turbines.

Vineyard Wind has placed an order 
with Prysmian Group worth €200 mil-
lion to provide a submarine power 
cable system for the planned 800 MW 
Vineyard offshore wind farm off the 
coast of Massachusetts, USA.

With the Notice-to-Proceed ex-
pected at the end of 2019, Prysmian 
Group will be responsible for the 
design, manufacture, installation 
and commissioning of an HVAC 
(High Voltage Alternating Current) 
cable system composed of two 220 
kV three-core cables utilising ex-
truded XLPE insulation. The proj-
ect requires a total of 134 km of 
power cables.

Installation operations will be per-
formed by Prysmian Group’s state-
of-the-art cable laying vessels Cable 
Enterprise and Ulisse. Delivery and 
commissioning of the project are 
scheduled for 2021.

Vestas has received an order for 228 
MW of V136-4.2 MW turbines, oper-
ating in 4.3 MW power optimised 
mode, from PacifiCorp for the 250 
MW Ekola Flats wind project in Wyo-
ming, USA.

Ekola Flats is part of PacifiCorp’s 
Energy Vision 2020 initiative, a $3.1 
billion investment to expand wind 

power via repowering existing proj-
ects, adding 1150 MW of new wind 
resources by the end of 2020, and 
building a 140-mile transmission 
line segment in Wyoming.

The order includes supply and 
commissioning of the turbines as 
well as a 12-year Active Output 
Management 4000 (AOM 4000) ser-
vice agreement. Turbine delivery is 
expected to begin in the second 
quarter of 2020, with commissioning 
scheduled for the third quarter of 
2020.

Valmet has received a repeat automa-
tion technology order from Asia’s 
largest capacity biomass power plant. 

The company is to supply a Valmet 
DNA automation system and other 
control equipment for phase 2 of the 
woodchip-fired Dangjin 4 biomass 
power plant, which is currently un-
der construction in the city of Dan-
gjin, close to Seoul in South Korea.

Valmet delivered automation for 
phase 1 of Dangjin 4, owned by GS 
EPS Co., Ltd., in 2014-15. The de-
livery for phase 2 will take place at 
the end of 2019. Installation and 
commissioning will start in Febru-
ary 2020.

Completion of the 105 MW phase 
2 of the project will make Dangjin 
the largest biomass plant in Asia. In 
addition to a Valmet DNA automa-
tion system, Valmet’s delivery will 
include a vibration monitoring sys-
tem, a plant performance system, an 
information management system, a 
fuel management system, a boiler 
protection system and a boiler envi-
ronmental package system.

Renewables infrastructure contractor 
Decmil has won a A$79 million ($54.7 
million) contract for balance of plant 
(BoP) works at the 214 MW Yandin 
wind farm in Western Australia.

Vestas awarded the contract for the 
works, which will start in mid-2019.

Decmil’s scope of works includes 
the design and construction of the 
civil and electrical infrastructure for 
the wind farm, including turbine bas-
es, access tracks, site cabling, switch 
room and substation.

Earlier this year Vestas won a con-
tract from developer Alinta Energy 
to supply turbines and engineering, 
procurement and construction ser-
vices to Yandin.

The A$400 million project is due 
online by mid-2020. 

Finnish state-owned energy company 
Fortum Oyj has placed a turbine order 
with Vestas Wind Systems for the 90 
MW Kalax wind project in Western 
Finland’s province of Narpio.

Vestas will supply, install and com-
mission 21 V150-4.2 MW machines 
in 4.3 MW power-optimised mode. 
The solution features a hub height of 
155 m customised to meet the site’s 
specific needs. The contract also in-
cludes a long-term Active Output 
Management 5000 (AOM5000) ser-
vice agreement.

Vestas expects to begin deliveries 
in the second quarter of 2020. Com-
missioning is planned for the first 
quarter of 2021 at the latest.

The Kalax project was one of sev-
en winning schemes that secured 
premium tariffs in Finland’s technol-
ogy-neutral renewable energy tender 
in March. It is Fortum’s first large-
scale wind farm in Finland.

UK project developer Renewable En-
ergy Systems (RES) has acquired op-
eration and maintenance contracts 
(O&M) for six wind farms in England, 
Wales and Northern Ireland. 

The contracts were previously in 
the hands of Ainscough Wind Ener-
gy Services (AWES), the wind ener-
gy division of the Ainscough Group, 
RES said. It has not provided details 
of the wind farms.

The acquisition is in line with RES’ 
strategy to grow its O&M business. 

A €200 million contract for the instal-
lation of turbines and foundations at 
the 1.4 GW Hornsea Two offshore 
wind farm has been awarded to DEME 
Offshore.

The Marine engineering firm will 
transport and install 165 monopile 
foundations and carry out scour pro-
tection, as well as transport and in-
stall the 165 Siemens Gamesa 8.4 
MW turbines for developer Ørsted.

The monopoles will be installed by 
DEME’s DP3 offshore installation 
vessel Orion. For turbine installa-
tion, the company will use its Sea 
Challenger and Sea Installer vessels. 
Turbine installation is expected to be 
completed by early 2022.

Valmet is to deliver flue gas condens-
ing and heat recovery equipment to 
Kokkola Energy Oy’s combined heat 
and power plant in Kokkola Industrial 
Park in Finland.

The order is part of an emission re-
duction programme implemented by 
Kokkola Energy. The flue gas con-
densation system will improve the 
energy efficiency of the power plant, 
extend equipment lifetime and in-
crease the district heat production 
capacity without CO2 emissions.

The flue gas condensing and heat 
recovery equipment will be installed 
to the existing CFB boiler with a fuel 
capacity of 109 MW. The flue gas 
condensation and heat recovery sys-
tem will produce district heat to the 
district heat network with a 15 MW 
effect. The heat produced with this 
system decreases Kokkola Energy’s 
annual fuel need by an amount that 
equals approximately 400 truckloads. 

The project is expected to be on-
line by the end of 2020. 

ABB is to be the HVDC technology 
provider for the DolWin5 offshore 
wind connection project in the North 
Sea, it has announced.

ABB Power Grids has been award-
ed a triple digit million-euro order 
from the Aibel/Keppel FELS consor-
tium, which will design, construct, 
and build the High Voltage Direct 
Current (HVDC) transmission sys-
tem for DolWin5.

DolWin5 will deliver 900 MW of 
energy from three offshore wind 
farms 100 km off the coast of Ger-
many to the mainland. It is sched-
uled for completion in 2024. 

ABB’s order includes the converter 
platform in the North Sea, as well as 
an onshore converter station located 
in Emden, in the Lower Saxony re-
gion of Germany.

Azito Energy has signed a contract 
with GE to deploy GE’s Predix Asset 
Performance Management (APM) 
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Energy investment by sector in selected markets, 2015 and 2018

Expected generation from low-carbon power investments and 
annual investment needs by scenario

Global investment in low-carbon energy, including efficiency, and 
electricity networks compared with investment needs (SDS)
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Investment in India has grown the most over the past three years

Energy investment by sector in selected markets, 2015 and 2018

Overview and key findings
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Output from low-carbon power investment is not keeping pace with demand; 
a doubling of renewables spending is needed in the SDS

Expected generation from low-carbon power investments and annual investment needs by scenario

Note: Generation is based on the expected annualised output of the capacity associated with investment in a given year. TWh = terawatt hour. NPS = New Policies Scenario; 
SDS = Sustainable Development Scenario. 
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Total investment across low-carbon energy – including supply and efficiency – has 
stalled in recent years and needs a rapid boost to keep Paris in sight

Global investment in low-carbon energy, including efficiency, and electricity networks compared with investment needs (SDS)

Note: Low-carbon energy investment includes energy efficiency, renewable power, renewables for transport and heat, nuclear, battery storage and carbon capture

utilisation and storage. SDS = Sustainable Development Scenario.
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Crude market  
remains calm and 
balanced 

Mozambique approves Rovuma LNG 
development plan

Mark Goetz

The crude oil market during the month 
of May has not been rocked by short-
ages from Iran, Libya or Venezuela, 
despite the outlook a month ago when 
there were questions about how the 
cancelation of US waivers for Iran 
crude purchases, the escalating war in 
Libya, and the growing social and eco-
nomic uproar in Venezuela might have 
on oil markets. 

Between the first of May and mid-
month, the price of Brent crude aver-
aged in the $70/b to under $73/b range 
and West Texas Intermediate (WTI) 
moved between $61/b and $63/b. 

It has been considered that those cir-
cumstances had the potential to throw 
oil prices into uncertainty, but even 
attacks on oil tankers in the UAE port 
of Fujairah, near the strategic Strait of 
Hormuz, and drone attacks on oil in-
stallations in Saudi Arabia by Houthi 

rebels in Yemen, failed to make a sig-
nificant impact on prices. Neither did 
the contamination of Russian oil mov-
ing to European markets through the 
Druzhba pipeline, a problem that is 
being cleared up.

Political tension between the US and 
Iran continues to be a prime concern 
after Washington moved a carrier 
group into the Persian Gulf region, and 
further sabotage against Gulf shipping 
remains a factor as the consequences 
of oil sanctions against Iranian crude 
will mount. Furthermore, the Houthis 
have promised to continue their attacks 
against Saudi oil installations follow-
ing the attack on Saudi Arabia’s East-
West pipeline, which terminates at the 
Red Sea port of Yanbu.

Saudi Arabia’s Petroleum Minister 
Khalid al-Falih, remains cool about the 
status of the oil market, apparently un-
worried by events in the region, Libya 
or Venezuela. Speaking in Jeddah 

prior to a meeting of the Opec/non-
Opec monitoring committee, Falih 
said he could not see any shortage in 
supply to the oil market, noting that 
inventories were actually rising in 
some countries like the US. 

“I am not sure there is a supply short-
age, but we will look at the (market) 
analysis,” he was quoted by Reuters as 
saying. “We [the monitoring commit-
tee] will definitely be responsive and 
the market will be supplied. But all 
indications are that inventories are still 
rising. We saw the data from the US 
week after week, and they are massive 
increases, so there is obviously supply 
abundance.”

The Opec/non-Opec alliance will 
meet at the end of June to assess oil 
market conditions and decide whether 
to adjust oil production. Last year, they 
agreed to cut 1.2 million b/d from the 
market for six months beginning Janu-
ary 2019 in order to boost prices, or put 

the market “in balance” as Falih de-
scribes it. 

“We will be flexible. We are going to 
do the right thing as we always do,” he 
said, adding that Opec is guided by two 
principles: one, to keep the market in 
its direction towards balancing, and 
inventories are back to a normal level; 
and two, to be responsive to market 
needs. “We will strike the right balance 
I am sure,” he told Reuters.

Opec leader Saudi Arabia will pro-
duce 9.7-9.8 million b/d during May 
and June, more than 500 000 b/d be-
neath its agreed production quota of 
10.31 million b/d. Furthermore, its 
exports will remain at around 7 mil-
lion b/d. 

During the meeting in Vienna, par-
ties to the production cut will decide 
whether to extend them or not. Saudi 
Arabia is expected to continue its cur-
rent production rate into July and 
perhaps further even if the other oil 

producers decide to increase output.
At some point, however, Venezuela 

will snap and Libya will either find 
peace or give way to more violence. 
The chairman of Libya’s National Oil 
Corporation (NOC), Mustafa Sanalla, 
warned in mid-May that continued 
fighting between Libya’s factions is 
putting 95 per cent of the country’s oil 
production under threat. Libya is back 
to producing more than 1 million b/d 
of crude, but it has experienced steep 
declines in the past.

For its part, Iran has made it clear that 
it will do whatever it takes to evade US 
sanctions. Iran’s crude exports have 
declined to around 500 000 b/d in the 
wake of renewed US sanctions. The 
country was exporting more than 2 mil-
lion b/d before the US pulled out of the 
Iranian Nuclear Accord last year. An 
Iranian maritime official stated that the 
country has adopted new tactics and 
new destinations.

David Gregory

The government of Mozambique last 
month approved the development plan 
for the first phase of an LNG project 
that could eventually transform the 
Mozambican economy. The Mozam-
bique Rovuma Venture (MRV), an 
ExxonMobil and Eni-led consortium, 
submitted the plan in July last year, 
detailing the offshore upstream devel-
opment of Area 4, where some 85 tril-
lion cubic feet of gas has been discov-
ered, and the construction of two LNG 
trains on the Afungi Peninsula that will 
each produce 7.6 million tons annu-
ally of LNG for an initial total of 15.2 
million t/y. 

The Afungi Peninsula in Cabo Del-
garo Province in northern Mozam-
bique is remote and underdeveloped. 
As part of the development plan, the 
operators have committed to resettling 
the people who live there and to provid-
ing job training for hundreds of people 
with the intention of employing them 

at the site as well as making improve-
ments for surrounding communities.

“The development plan details our 
commitment to train, build and employ 
a local workforce and make gas avail-
able in support of Mozambique’s in-
dustrialisation,” Eni’s Chief Develop-
ment, Operations and Technology 
Officer, Alessandro Puliti, said.

The partners in Mozambique Rovu-
ma Venture intend to make a final in-
vestment decision (FID) before the end 
of this year, which targets first produc-
tion at 2024. The project will ultimate-
ly draw natural gas from three offshore 
reservoirs in Area 4 that will be devel-
oped by Eni, which will be in charge 
of upstream construction and opera-
tion. ExxonMobil, which is invested in 
some 17 LNG trains worldwide, will 
construct and operate the onshore LNG 
facilities. Preparation of the Afungi 
site, which has been identified as the 
Mozambique LNG Park, is already 
under way.

The company has already reached 

sales and purchase agreements for the 
full volume of production from the two 
trains and has submitted those agree-
ments to the government for approval.

The facility will also produce a sig-
nificant amount of liquefied petroleum 
gas (LPG) from Area 4 production for 
the local market. Some 17 000 tons are 
to be produced each year, covering 
about 50 per cent of the current volume 
of imports. 

MRV partners include ExxonMobil, 
Eni and China National Petroleum 
Corporation, which together hold 70 
per cent of the group. Kogas, Galp En-
ergia and Mozambique’s state-owned 
Empresa Nacional de Hidrocarbonetos 
EP (ENH) each hold 10 per cent.

Meanwhile, Eni is proceeding with 
the Coral South project, which in-
volves installing a floating LNG 
(FLNG) facility in Area 4. The vessel 
will draw gas from six subsea wells 
and sell the LNG to BP under a 20-
year contract. The $7 billion project 
will produce 3.4 million t/y beginning 

in 2022. 
Mozambique has another large LNG 

project that is also making headway in 
concert with the ExxonMobil-Eni plan. 
The Mozambique LNG project, head-
ed by Anadarko and focused on off-
shore Area 1, which is adjacent to Area 
4, is due to make its FID by mid-June. 

“With commitment for financing in 
place, off-take secured, and all other 
issues under negotiation successfully 
addressed, we are excited to take the 
next step with the expected announce-
ment of a [FID] for the Mozambique 
LNG project on June 18,” Anadarko 
CEO Al Walker said last month after a 
meeting with Mozambican President 
Filipe Nyusi.

Mozambique LNG and MRV have 
agreed to work together in the creation 
of the new LNG processing facility on 
the Afungi Peninsula, but each are con-
structing their own LNG trains. The 
Anadarko-led consortium will draw 
natural gas from 75 tcf that has been 
discovered in the Golfinho/Atum field 

in Area 1. The field is operated by 
Anadarko Mozambique Area 1, a 
wholly-owned subsidiary of Anadarko 
with a 26.5 per cent working interest. 
Two trains will produce 12.88 million 
t/y of LNG.

Anadarko’s partners in Mozambique 
LNG include Mitsui, Thailand’s PTT, 
India’s ONGC Videsh and Bharat Pe-
troleum Resources, plus ENH.

Once the gas resources are devel-
oped and LNG comes on-stream, Mo-
zambique will rank as one of the larg-
est LNG producers in the world. 
Changes to its economy will be pro-
found. Investment in LNG will bring 
tens of billions of dollars to the proj-
ects, and the construction of addi-
tional trains will see the facility pro-
duce tens of millions of tons of LNG 
every year. The Mozambican govern-
ment will face a significant challenge 
with managing the revenues that LNG 
sales will deliver. If managed well, the 
gas revenues could be transformative 
for the economy.

Oil

Gas

n Saudi Arabia does not see any shortage in supply to  
    oil market
n Current production rate expected into July

Approval of the development plan for the first phase of the Rovuma LNG project could signal the start of the 
transformation of the country’s economy.
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This year’s Global Wind Re-
port, published in April by the 
Global Wind Energy Council 

(GWEC), showed that 2018 was a 
year of steady growth for the indus-
try. The report, however, also re-
vealed that last year was a pivotal 
year for offshore wind. Notably, 
China installed and connected about 
1.8 GW of new offshore wind ca-
pacity – more than any other coun-
try – thereby leading the charge of 
Asia, which is expected to lead 
global growth in the coming years.

According to the report, global off-
shore wind capacity added in 2018 
amounted to 4.5 GW – the same as 
in 2017. This brought total cumula-
tive installations to 23 GW, repre-
senting four per cent of total cumula-
tive installations. The current share 
of total global offshore installations 
represents four per cent of the total 
591 GW installed. By 2025, that 
share is expected to exceed 10 per 
cent and the total installed base 
could reach 100 GW. 

GWEC believes the offshore mar-
ket will become “a truly global mar-
ket” over the next five years. It ex-
pects increasing offshore 
installations first in Asia and then in 

North America, and annual offshore 
installations reaching 6 GW or more 
in the near future. 

While Europe will continue to add 
3-4 GW per year based on current 
targets and planned auctions, Asia 
could add between 5 to 7 GW of 
new installations per year if govern-
ments stay committed and invest-
ments are executed, says the GWEC 
report. Meanwhile, the first large 
scale offshore installations are ex-
pected in North America towards 
2022 or 2023 and GWEC Market In-
telligence expects about 1 GW to-
wards 2023 to 2025.

“It’s an exciting time for the indus-
try,” said Ben Backwell, CEO at the 
Global Wind Energy Council. “Asia 
becomes a larger market than Europe 
in terms of annual installations prob-
ably by 2020. There will be a big up-
tick in China, which awarded a num-
ber of projects as people moved to 
get in on the feed-in-tariffs (FITs) 
before it moves to a provincial auc-
tioning system. So there is a huge 
pipeline of projects that have been 
approved in China. US and Taiwan 
projects are also being built-out, so 
we are expecting a pretty big in-
crease over the next five years.”

In addition to Taiwan and China, 
the report notes the key growing off-
shore wind markets in Asia are 
South Korea and Japan. In these 
markets, investments in projects and 
supply chains are progressing, and 
projects are maturing. India and 
Vietnam are in the early stages, but 
with an offshore wind potential of 27 
GW (Vietnam) and 60 GW (India). 
Vietnam has already installed 99 
MW of offshore capacity. The Indian 
government, meanwhile, has set an 
offshore wind target of 5 GW by 
2022 and 30 GW by 2030.

Backwell commented: “Vietnam 
will probably come along sooner 
than most people think; there are 
some big projects that are being 
done right now, and India has its ten-
der that it is holding.”

A big driver for offshore wind has 
been the falling price of energy from 
projects. This is being driven by 
market mechanisms, namely the 

move from FITs to auctions, as well 
as by technology advances.

“The move to an auctioning system 
is ultimately a positive develop-
ment,” said Backwell. “In Europe 
we’ve seen it bring down costs to 
make it competitive with other pow-
er sources. It’s a lot cheaper than nu-
clear, which is one of the alternatives 
often thought about in Asia, and can 
be competitive with new-build gas 
and coal. Going to an auctioning 
system in Europe has been absolute-
ly key in putting offshore wind in a 
different place in terms of how poli-
cy makers consider it.

“At the same time, turbines keep 
getting bigger with sizes of 12 MW 
machines being announced. Digitali-
sation, sensors, and monitoring etc., 
are helping to improve performance 
and capacity factors and great prog-
ress is being made in floating tur-
bines. We expect floating [turbines] 
to become an important part of the 
market over the next ten years. There 
are pilots already out there and we 
expect the technology to become in-
dustrialised pretty quickly.”

Proof of how offshore wind costs 
have come down was demonstrated 
in Germany last year, where the sec-
ond tender for offshore wind again 
included a project bidding for €0.0/
MWh support (repeating the zero-
priced bids of the first round in 2017 
and meaning that the project will 
only receive the wholesale price of 
electricity and no further support/ 
payment).

Backwell believes the same will 
eventually happen in China, where 
the offshore wind prices are not as 
competitive as they are in other 
countries. “They would like to get 
to European levels of competitive-
ness, so the Chinese government is 
having a big push on provincial 
auctions. They are also moving fur-
ther offshore, where they can build 
bigger projects and increase capaci-
ty factors.

“They are also looking to get more 
foreign involvement in projects,” he 
added. This is an area in which 
GWEC is increasingly becoming 
more active, as countries need to 

adopt best practices and bring in new 
skill sets.

“There are other markets we’re 
looking at as part of the work we’re 
doing with the World Bank,” said 
Backwell. “There are a whole bunch 
of markets that are not on the radar 
yet. There are a lot of good resourc-
es around the world that haven’t 
even been looked at… including 
east Asia, Indonesia; around the 
north and south of Australia; down 
the coast of Brazil and Argentina; a 
few places in the Caribbean; Central 
America; down the southern tip of 
Africa and the northwest of Africa.”

Under a programme announced in 
March, the World Bank and sister 
organisation International Finance 
Corporation (IFC) will help emerg-
ing markets assess their offshore 
wind potential and provide techni-
cal assistance to develop a growing 
pipeline of projects that are ready 
for investment by renewable energy 
developers.

This work will be carried out in co-
operation with GWEC and its re-
cently formed Offshore Wind Task 
Force, which brings together leading 
offshore wind developers, equipment 
manufacturers and service providers.

Led by the World Bank’s Energy 
Sector Management Assistance Pro-
gram (ESMAP), the $5 million pro-
gramme is being initiated thanks to 
a £20 million ($26.4 million) grant 
to ESMAP from the United King-
dom government to help low- and 
middle-income countries implement 
environmentally sustainable energy 
solutions.

The initiative presents an important 
opportunity for countries with strong 
offshore wind resources, including 
Brazil, Indonesia, India, the Philip-
pines, South Africa, Sri Lanka and 
Vietnam. Vietnam’s technical poten-
tial for fixed and floating offshore 
wind is 309 GW, while South Africa 
and Brazil have 356 GW and 526 
GW in total technical offshore wind 
potential, respectively.

Outlining GWEC’s role in the ini-
tiative, Backwell said: “We are 
helping with outreach, industry liai-
son, organising events and policy 
seminars, etc. The first one will be 
in London, UK, at the end of June, 
which will involve a number of 
governments that will be sending 
delegations.”

The idea, he says, is to take off-
shore wind beyond existing markets, 
particularly to non-OECD markets. 
“The aim is to create a programme 
for the countries that are interested, 
to help them develop their offshore 
wind and eventually create funding 
streams for them as well.”

According to the World Bank, off-
shore wind now represents about 
$26 billion in annual investments or 
8 per cent of new global investments 
in clean energy and this proportion is 
set to increase dramatically, with 
about $500 billion expected to be in-
vested in offshore wind projects by 
2030.

Looking forward, GWEC expects 
the percentage of offshore wind in 
the overall annual wind installations 
to grow fairly steadily. As Backwell 
summed up: “We expect to get to 
around the 20 per cent level pretty 
fast. That’s a pretty impressive 
chunk of what’s going to happen 
globally from now on.”

The falling cost of energy from offshore wind farms is driving the sector’s development. Junior Isles speaks to the  
Global Wind Energy Council’s CEO, Ben Backwell about what’s in store in the near- to mid-term.

Forecasted levelised cost of electricity offshore wind, USD/MWh

GWEC offshore market outlook to 2030

Offshore wind is going global



market will grow to a cumulative 942 
GW/2857GWh by 2040, attracting 
$620 billion in investment over the 
next 22 years. Its ‘Long-Term Energy 
Storage Outlook’ published in No-
vember shows the capital cost of a 
utility-scale lithium-ion battery stor-
age system sliding another 52 per cent 
between 2018 and 2030, on top of the 
steep declines seen earlier this decade.

In a more recent report, released by 
GlobalData at the beginning of May, 
the global battery energy storage 
market is forecast to grow by 7 per 
cent to reach $13.13 billion by 2023. 

Its latest report: ‘Battery Energy 
Storage Market, Update 2019 – 
Global Market Size, Competitive 
Landscape and Key Country Analysis 
to 2023’, reveals that the fall in tech-
nology prices and increasing pace of 
development in the power market are 
the primary driving factors for the 
battery energy storage market.

It says APAC will continue to be the 
largest market reaching $6.05 billion 
in 2023, as countries increase invest-
ments in grid infrastructure to im-
prove the market structure and attract 
foreign investment. Asia-Pacific ac-
counted for 45 per cent of the global 
market installed capacity in 2018 and 
is expected to maintain its top posi-
tion in the forecast period 2019-2023.

With the number of grid-connected 
renewable electricity generation 
plants increasing rapidly, countries 
such as China, India, Japan, South 
Korea, and the Philippines will focus 
on frequency regulation to normalise 
the variation in power generation 
from renewables, the report said.

Bhavana Sri, a power analyst at 
GlobalData, said: “With countries 
aggressively promoting the moderni-
sation of grids, and developing their 
capability to handle the demands of 
the present and future, batteries are 
being deployed to support smart 
grids, integrate renewables, create 
responsive electricity markets, pro-
vide ancillary services, and enhance 
both system resilience and energy 
self-sufficiency.

“Market conditions are improving 
and more companies are moving into 
decentralised generation, leading to 
an increase in the onsite deployment 
of renewables and batteries; as with 
micro or mini girds. Supportive poli-
cies and high electricity charges are 
also nudging the market towards re-
newables and/or storage plus renew-
ables at the end-consumer level. As 
the power sector evolves to accom-
modate new technologies and adapt 
to varying market trends, energy 
storage will play a central role in the 
transition and transformation of the 
power sector.”

Nevertheless, storage is still in its 
infancy. The market will need to 
fairly compensate the value storage 
provides in order for storage paired 
renewables to take-off. Business 
models still need to be refined accord-
ing to market design and future policy 
options. The Wood Mackenzie report 
also noted that safety and fire hazards 
need to be looked at carefully and 
concludes that once these challenges 
are addressed, solar-plus-storage will 
be “a great asset” for the power grid.

 

As might be expected for a part 
of the world that receives good 
levels of sunshine all year 

round, it is not surprising that solar 
photovoltaics (PV) represents one of 
the fastest growing renewable energy 
sources in the Asia-Pacific region.  

According to Wood Mackenzie 
Power and Renewables’ global solar 
PV market outlook update, the Asia-
Pacific region is set to install 55 per 
cent of all the world’s new solar PV 
in the next five years. Cumulative 
capacity in Asia-Pacific, including 
Australia, will increase by 60 per 
cent, from 222 GW in 2017 to 578 
GW in 2023. China, India and Japan 
together will account for 78 per cent 
of this capacity increase.

Yet such rapid growth of a variable 
energy source sometimes results in 
curtailment, due to over production 
of electricity that cannot be fed into 
the grid. This has in turn led to a 
growing demand for battery storage. 
The cost of storage, however, is often 
cited as one of the obstacles that 
needs to be overcome to enable solar 
to really take centre stage in the future 
energy mix. But it is a scenario that is 
set to change before too long. 

In May, Wood Mackenzie published 
a report, that projects solar-plus-
storage prices, or levelised cost of 
electricity (LCOE), for both utility-
scale and distributed commercial and 
industrial (C&I) segments are to de-
cline considerably over the next five 
years.

The report reveals some interesting 
findings based on LCOE for a 4-hour 
lithium-ion solar-plus-storage. Re-
search Analyst for Asia Pacific, 
Rishab Shrestha, commented: “If you 
look at the production profile of solar 
energy, you have a production peak at 
around 12 noon or 1 pm. And if the 
system demand typically has a morn-
ing peak and even larger evening peak 
demand, then four hours is usually 
enough to store excess solar energy. If 
you increase the [storage] period to 
more than four hours, the cost can 
increase quite a bit so that’s why we 
usually see four hours or less.”

The study predicts that such a utility-
scale solar-plus-storage system will 
command a cost premium between 48 
per cent and 123 per cent over solar-
only LCOE in 2019. On the distrib-
uted C&I solar-plus-storage front, the 
storage premium over solar LCOE is 
between 56 per cent and 204 per cent 
this year.

The reason for such a wide LCOE 
range, says Wood Mackenzie, is be-
cause “there are some mature markets 
where solar cost is extremely com-
petitive while others are not and some 
in-between”. This is due to a mix of 
labour, land, environment, civil costs, 
weighted average cost of capital, and 
procurement methods, tenders vs 
feed-in tariffs (FIT), etc. Also, some 
markets have very well established 
supply chains with the availability of 
storage manufacturing.

Shrestha commented: “We covered 
several APAC markets that are at 
various stages of solar maturity. 
Some have storage manufacturing, 
while some do not. India for example, 
has a very competitive solar price 
compared to Japan, which has a very 
high solar price.” The cost premium 
over solar-only in a market such as 
India would therefore be higher than 
in Japan.

LCOE depends on a range of factors 
such as capex, including balance-of-
system cost, module cost, inverter 
cost, battery cost etc. In addition, 
there is the cost of financing, which 
can be impacted by the type of busi-
ness model.

Whether solar-plus-storage can be 
competitive largely depends on sev-
eral market factors. For example, it 
could make economic sense in replac-
ing expensive peaking units. 

Subsidy mechanisms such as green 
certificates and feed-in tariffs can also 
make the difference. Shrestha said: 
“If you look at India, where there 
might be procurement from a central 
government specifically for solar-
storage projects, there are projects 
that can make economic sense.”

If Wood Mackenzie’s forecasts are 
proved correct, many more projects 

will become increasingly financially 
viable.

The report predicts that the cost 
premium for unsubsidised utility-
scale LCOE for a 4-hour lithium-ion 
solar-plus-storage will reduce to be-
tween 39 per cent and 121 per cent in 
2023. On the distributed C&I solar-
plus-storage front, the premium over 
solar LCOE over solar-only will nar-
row to between 47 per cent and 167 
per cent in 2023.

“In general, we expect the average 
solar-plus-storage LCOE in Asia Pa-
cific to decrease 23 per cent from 
$133/MWh this year to $101/MWh in 
2023,” said Shrestha. “By then, solar-
plus-storage costs would already be 
competitive against gas peakers in all 
the National Electricity Market 
(NEM) states of Australia. The coun-
try’s utility-scale solar-plus-storage 
LCOE will hover at about 23 per cent 
above average wholesale electricity 
price.”

 He added: “Based on gas prices, in 
Victoria the LCOE [of solar-storage] 
is just about where the peaking plants 
are at the moment. By 2023, LCOE 
will be able to undercut all of the 
states.”

According to Wood Mackenzie, 
only Thailand is expected to have a 
utility-scale solar-plus-storage LCOE 
below the average wholesale electric-
ity price by 2023. “While the country 
does not have a wholesale electricity 
market, industrial power price taken 
as a proxy is higher compared to 
other wholesale markets and hence 
shows competitive solar-plus-storage 
economics,” it stated.

Unsubsidised C&I solar-plus-stor-
age is expected to be competitive in 
Australia, India and the Philippines 
by 2023.

“The residential market also poses a 
great opportunity for solar-plus-stor-
age,” said senior analyst Dr. Le Xu. 
“In 2018 with the help of government 
subsidies, Australia’s New South 
Wales saw a 76 per cent savings on 
annual electric bills through solar-
plus-storage installations.”

 Another attractive residential solar-
plus-storage market is Japan. FITs for 
600 MW of solar projects are poised 
to expire this year. As power prices 
are set to increase, storage retrofits 
provide an opportunity for home 
consumers to avoid high residential 
prices.

 Indeed, Wood Mackenzie notes that 
in general, capex subsidies and addi-
tional remuneration through different 
forms of renewables certificates will 
be crucial for projects to go-ahead. 
Certainly there is evidence that finan-
cial support can stimulate markets. 

“If you look at South Korea, that is 
a good example, where they have 
Renewable Energy Certificates to try 
to drive solar-plus-storage,” said 
Shrestha. “With these certificates you 
will be compensated at five times 
their value during the peak hours. 
This is driving demand.”

As installations increase, along with 
technology improvements, this will 
drive down the cost of battery storage 
and drive further investment. 

According to BloombergNEF 
(BNEF), the global energy storage 
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A recently published 
report by Wood 
Mackenzie predicts 
solar-plus-storage 
prices for both utility-
scale and distributed 
commercial & 
industrial segments 
will decline 
considerably over the 
next five years.  
TEI Times reports.

Leading the  
storage charge

Global cumulative storage deployments to 2040. Source BNEF
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Work is under way 
at the Groningen 
power plant in the 
Netherlands to 
convert one of its 
units to run on 100 
per cent hydrogen. 
Junior Isles speaks 
to Mitsubishi Hitachi 
Power Systems 
about the importance 
of the project and 
the prospect of a 
hydrogen economy.

Hydrogen’s potential as an 
emission-free energy carrier 
is being increasingly recog-

nised, with projects and pro-
grammes aimed at demonstrating 
the possibilities gaining momentum.

Much of the recent spotlight is 
currently being shone on its role in 
providing long term, seasonal ener-
gy storage for intermittent renew-
ables. Here, electricity produced 
from excess wind and solar can be 
utilised by electrolysers to produce 
‘green’ hydrogen. This can then be 
used in fuel cell electric vehicles or 
trains, thereby decarbonising trans-
port. It could also potentially re-
place natural gas in heating sys-
tems, or even in industry. 

But there is also huge potential in 
the power sector, where there is a 
growing interest in using hydrogen 
to replace natural gas as a fuel for 
gas turbines. 

Professor Emmanouil Kakaras is 
SVP of Power and Energy Solutions 
Business of Mitsubishi Hitachi 
Power Systems (MHPS) in Europe, 
which is currently working to con-
vert Vattenfall’s Magnum gas fired 
combined cycle power plant in 
Groningen, the Netherlands, to run 
on hydrogen. He believes the possi-
bilities for hydrogen are real.

“Hydrogen is becoming more im-
portant as an energy carrier, as there 
is an increasing over-supply of re-
newables to the grid and a growing 
need to store this excess electricity 
as another form of energy for a lon-
ger period. It’s a problem we are be-
ginning to see in some European 
countries and we are looking for the 
first applications that will not de-
mand a massive infrastructure sys-
tem for the hydrogen. That means 
single point of consumption is im-
portant to demonstrate the merits of 

energy storage with hydrogen. Just 
introducing hydrogen into the pow-
er cycle is not the most efficient 
way to do it but the question of size 
and infrastructure needed has to be 
considered.”

The Groningen project is part of a 
wider drive, which in January 2019 
saw Europe’s gas turbine industry 
launch a range of commitments to-
wards the transition of gas power 
generation to renewable gas, such as 
hydrogen, in line with the EU’s 2050 
goal of a climate neutral economy.

The objective is to convert one of 
the three 440 MW combined cycle 
gas turbine units to combust only hy-
drogen by 2025. Professor Kakaras 
explained the need for such projects: 
“You can decarbonise electricity 
with renewables but there will al-
ways be a part of the generation mix 
that has to be thermal, e.g. for stable 
grid frequency, supplying backup 
power when renewables are not 
available. So if you want deep decar-
bonisation, this ‘last mile’ of decar-
bonisation – the thermal part of it – 
can be done with hydrogen. It is the 
only available alternative.”

Professor Kakaras believes the 
Groningen project is of paramount 
importance to the hydrogen econo-
my. “If you look at the scale at 
which industries are utilising hydro-
gen, we are talking about tens of 
MW in the oil and gas industry, with 
refineries absorbing hydrogen from 
electrolysers in the 10 MW scale. 
And some projects in Germany have 
been announced with electrolysers in 
the 100 MW scale.  Now we are 
talking about a single point of con-
sumption that is 440 MW.”

He added: “Historically, if you 
look at the [natural] gas entering the 
energy market, we always needed 
single users that use large quantities 
and then the domestic or small users 
follow. It will be a similar concept 
with hydrogen.

“The big consumers, like large 
CCGTs will absorb the considerable 
quantities that justify the invest-
ment in infrastructure, which will 
then bring the massive rollout of the 
hydrogen economy. It will not be 
the other way around where every-
one thought it would start from hy-
drogen filling stations, for example, 
or households.”

The Vattenfall Magnum power 
plant, owned and operated by Vat-
tenfall, was originally conceived as 
an integrated gasification combined 
cycle (IGCC) plant. The plant design 
was based on the multi-fuel concept 
for generating power using a wide 
range of organic materials including 
coal, petroleum, and biomass.

Coal gasification technology was 
planned to be introduced in the sec-
ond development phase of the proj-
ect, which would have seen the units 
run on syngas derived from coal. 
The coal gasification project was, 
however, first postponed in 2011 and 
later abandoned in March 2016 due 

to economic and  environmental 
concerns. The project’s three units 
have, therefore, been operating on 
natural gas in combined cycle mode 
since 2014. Each unit consists of a 
gas turbine and a steam turbine pro-
vided by MHPS. 

But with the determination still 
there to cut emissions, a memoran-
dum of understanding for the devel-
opment of a hydrogen-based carbon-
free gas power generation project at 
the facility was signed between Vat-
tenfall, Gasunie, and Equinor (for-
merly Statoil) in July 2017. 

MHPS will provide its expertise to 
investigate the technical feasibility 
of hydrogen firing as gas turbine 
OEM. 

Under the agreement, Equinor is 
responsible for hydrogen production 
by converting the Norwegian natural 
gas into hydrogen and carbon diox-
ide, while Gasunie is engaged in re-
search for the transportation and 
storage of hydrogen at the power sta-
tion. The CO2 released during the 
hydrogen production process is 
planned to be stored in underground 
facilities off the Norwegian coast.

According to estimates, the conver-
sion of one of the units to run on hy-
drogen is expected to cut CO2 emis-
sions by 1.3 million tonnes a year.

“If you do a rough feasibility anal-
ysis for the remaining lifetime of the 
plant, converting it to hydrogen is a 
feasible and logical choice,” noted 
Professor Kakaras. 

While MHPS was not able to dis-
cuss the project costs, it is possible 
that funding could come from sever-
al sources. As a first-of-a-kind proj-
ect with a European dimension, the 
European Innovation Fund could 
have a role. The European Invest-
ment Bank has shown an interest and 
revenues from the ETS (European 
Emissions Trading Scheme) could 
also be available. 

Although the project has received 
considerable publicity, it is still at the 
development stage and the Final In-
vestment Decision (FID) has not yet 
been made.

MHPS says it is in a position to 
demonstrate consumption from the 
utilisation side and has all the infor-
mation related to costing, timelines 
and availability of technology. The 
challenge is the supply side – a huge 
amount of hydrogen is required 
compared to what is available. By 
current estimates it would require 
half the capacity of the world’s elec-
trolysers, so it is not feasible for it all 
to come from electrolysers.

Although Vattenfall’s long-term 
vision is to locally produce hydro-
gen through electrolysis using elec-
tricity from renewable sources, 
most of the hydrogen will therefore 
have to initially come from natural 
gas reforming.

In terms of technology, the main 
challenge will be in the gas turbine 
combustor. According to MHPS, 
sufficient work has been done to  

develop a new generation of com-
bustor. “There has been years of re-
search and development to deliver a 
new industrial scale combustor sys-
tem,” said Professor Kakaras.Typi-
cally these could operate with NOx 
emissions as low as 10-15 ppm. 

MHPS has already successfully 
tested the burning of a stable fuel 
mix of 30 per cent hydrogen with 
natural gas in a technology for large-
scale gas turbine, reducing its CO2 
emissions by 10 per cent. To move 
to 100 per cent hydrogen combus-
tion, however, will take another 
round of development, which MHPS 
says it has nearly concluded.

Professor Kakaras added: “A prac-
tical way forward to the massive 
rollout of hydrogen into the existing 
systems, is to start with increasing 
the amounts of hydrogen together 
with natural gas. 

“This means we could immediate-
ly have 30 per cent hydrogen in the 
mixture with minor modifications to 
current assets. And then when the 
infrastructure on the supply side be-
comes available, we can move to 
100 per cent [hydrogen].”

Typically, to overcome the flame 
stability problem that burners experi-
ence at low NOx levels, today’s con-
ventional diffusion burners would 
have to be re-designed for hydrogen 
and hydrogen-rich fuels. This would 
enable them to accommodate the dif-
ferent Wobbe Indexes and heat re-
lease per unit volume of fuel while 
keeping NOx emissions low.

Looking at the timetable for com-
mercial application, MHPS says it is 
ready to handle a wide range of hy-
drogen contents, thanks to the state-
sponsored effort in Japan. With re-
gards to burning 100 per cent 
hydrogen, it predicts that it will have 
multiple projects by the mid-2020s, 
leading to a rollout of hydrogen-fired 
gas turbines by 2030. The only po-
tential delay to this would be due to 
the supply of hydrogen and the busi-
ness case.

The gas turbine sector is certainly 
now firmly focused on the need to 
burn carbon-free fuel. 

Following high interest from its 
members in hydrogen as an energy 
vector, the European Turbine Net-
work formed a new Working Group 
on hydrogen in March. The goal of 
the Hydrogen Working Group is to 
enable and optimise the use of hy-
drogen and ammonia in gas turbines, 
by identifying and addressing poten-
tial barriers. The Working Group 
consists of representatives from 
OEMs, academia, utilities and ser-
vice providers.

Activities such as this will be im-
portant if countries are to meet decar-
bonisation goals. Professor Kakaras 
concluded: “We will need to see car-
bon-free thermal projects by around 
2040, so that means first-of-a-kind 
projects have to come 10 years earli-
er. We therefore need to see active in-
volvement from players by 2020.”

Gearing up for  
hydrogen

Professor Kakaras says we will need to see carbon-free thermal 
projects by around 2040
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If nothing else, the mix of speakers, 
delegates and tone of presenta-
tions at this year’s Eurelectric 

Power Summit in Florence, Italy, 
again illustrated how fast the electric-
ity sector is changing, and how far it 
has already come.

Perhaps the best summary of the 
progress that has been made was 
presented by Michael Liebreich, 
Chairman and CEO of Liebreich As-
sociates, and Founder and Senior 
Contributor to Bloomberg New En-
ergy Finance.

The first slide he showed was one he 
presented in 2015, which showed that 
global investment in renewable capa-
city and energy efficiency had reached 
an all-time high of $413 billion, 

growing from just $95 billion in 2004. 
Although investment fell to $384 
billion in 2018, new capacity has 
continued to increase, hitting 179 GW 
last year.

“What we see is that the investment 
value has stalled at around $354 bil-
lion a year but the volume of instal-
lations has continued to increase… 
we’re seeing one dollar in every six 
invested in energy going into clean 
resources. The reason why volume 
goes up while investment stalls, is 
because of the experience curve.”

A snapshot of world records for 
clean energy prices globally showed 
that solar PV and onshore wind deals 
were signed in 2017 Mexico at $1.97 
¢/kWh and 1.77 ¢/kWh, respectively. 

In Germany, meanwhile, in 2016 
Dong/EnBW submitted a bid of 4.9 
¢/kWh for an offshore wind project 
to be built in 2024.

“The cheapest source of electrical 
power that you can add to the grid, 
country after country now, is renew-
able, is clean, is zero carbon,” said 
Liebreich.

His figures showed that there have 
been almost five doublings of variable 
wind power in the generation mix 
since 2004 and almost nine doublings 
in the share of solar over the same 
period. This means there is an increas-
ing amount of variable power coming 
on to grids around the world. 

At the same time coal, which has 
been the stalwart of baseload power 
for decades, continues to fall off the 
grid. And while, gas fired generation 
is growing incrementally, it is not 
enough to replace coal. Like most 
industry observers, Liebreich believes 
that gas has an important role to play 
going forward but increasingly for 
flexibility only, i.e. to compensate for 
fluctuating generation from wind and 
solar. “The future is one of variable, 
very cheap renewable energy,” he said.

In markets around the world, this has 
often resulted in more electricity 
production than is needed at points in 
time and oftentimes curtailment of 
wind power, in particular. But while 
some see this as a problem, Liebreich 
merely notes that over-generation is 
“a feature of these systems”. The 
question, he says, is what do you do 
with excess renewable electricity that 
carries zero carbon cost?

Although the cheapest way to store 
power is through heat, e.g. with a hot 
water tank, most of the current focus 
is on batteries – whether via stationary 
storage, passenger electric vehicles 
(EVs), commercial EVs or electric 
buses. Global growth for batteries in 
all sectors, including consumer elec-
tronics, has indeed skyrocketed over 
the last four years. Liebreich showed 
that global demand has grown from 
less than 100 GWh in 2015 to around 
250 GWh in 2019 and will hit 2000 
GWh in 2030.

“The good news is there will be lots 
of batteries and that will help you a 
lot,” he told delegates during his pre-
sentation, “the bad news, or not so 
good news, is that overwhelmingly 
they are going to be in vehicles. Sta-
tionary storage will be the minority.”

The growth in batteries for vehicles 
is being driven by an EV market that 
is growing so rapidly, that BNEF ex-
pects that more than half of all new car 
sales in 2040 will be electric, compared 
with a couple of per cent today. 

The move towards the electrifica-
tion of transport, and indeed other 
sectors such as industry and build-
ings, is where things get interesting 
for the power sector. In its ‘Decar-
bonisation Pathways 2018’, 

Eurelectric concludes that a major 
shift to electricity in transport, build-
ings and industry is needed to meet 
the goals set by the Paris Agreement. 
It notes that for the EU to reach full 
decarbonisation by 2050, electricity 
needs to cover at least 60 per cent of 
final energy consumption.

Commenting on developments over 
the last six or seven months and look-
ing forward, speaking on the sidelines 
of the conference, Serge Colle, 
Global Power & Utilities Advisory 
Leader at EY, said: “In a world of full 
electrification, electricity production 
has to double. So the first thing we see 
is that it is becoming more and more 

of a reality that we will see more 
electrification and deeper electrifica-
tion. But it’s also about accelerating 
the speed of electrification… the 
danger is we need to go faster.”

He added: “The second big topic for 
me is the DSOs (Distribution System 
Operators). They can be proud of 
what they’ve achieved so far but… 
they will have to accelerate their ef-
forts to digitalise, not only the net-
works but also their businesses. Many 
are still counting on the resilience of 
their systems. There are a lot of good 
plans but they still lack an integrated 
plan to digitise the networks and the 
business.” 

Ahead of a planned information 
session at the conference, Paul de Wit, 
Senior Advisor of Regulatory Affairs 
at Alliander and Chair of the Working 
Group ‘Institutional Framework’, 
talked about the evolution of the 
DSOs since the Third Energy Pack-
age ten years ago, and the central role 
of DSOs. In order to reflect this 
central role at EU level, the recently 
adopted Clean Energy Package cre-
ated a new European Association for 
DSOs, currently called the ‘EU DSO 
Entity’, which will be set up by DSOs 
in early 2021.

He said: “The DSO Entity is a new 
body for the DSOs to work together 
on network codes, cyber security, 
digitalisation, flexibility and collabo-
ration [with Transmission System 
Operators] on things like data manage-
ment and network planning. For ex-
ample, in the Third Energy Package it 
was mainly the TSOs that wrote the 
network codes… but it put us in the 
situation that we were only one of 
many stakeholders in the whole pro-
cess. This was not a comfortable situ-
ation for us because we had the same 
responsibility with regards to keeping 
the lights on and system security, etc. 
We therefore lobbied for the concept 
of the DSO as mutual market facilita-
tor and emphasise that we have a big 
role to play in market facilitation.”

The role of the DSOs will become 
much more important in light of the 
energy transition, and having a single 
association speaking with one voice 
for 2400 DSOs is an important step. 

Dr Erik Landeck, Managing Direc-
tor Stromnetz Berlin GmbH and Vice 
Chair of Eurelectric Distribution and 
Market Facilitation Committee, said: 
“Now we have the possibility to form 
a voice for all DSOs. Some steps have 
already been set – statutes have to be 
developed within one year; after that 
there will be consultations with the 
Commission and we will then be 
tasked with bringing the entity into 
existence. So right now we are in the 
first phase of drafting the statutes and 
financing rules.”

Along with the progress being made 
by DSOs and the digitalisation of 
networks, investment in renewables 
and the electrification of transport and 
industries will be the hot topics to 
watch in the coming 12 months leading 
up to the next Eureletric Power Sum-
mit in Dublin, Ireland, next year.

Colle summed up his views on 
what’s to come, saying: “It’s going to 
be exciting to see how different indus-
tries continue to converge on our 
business. Reading the tea leaves, I see 
that the stars are lining up for accel-
eration. I am seeing a lot of things 
happening whereby there is a strong 
force of alignment that could poten-
tially push for a more aggressive 
scenario than we have in the Paris 
agreement.”

Reading the tea leaves
Junior Isles 
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