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Editorial

A New Approach
to Improving
Network Resilience

Domenico Villani
CEO, CESI

Guido Bortoni
Chairman, CESI

The energy sector continues to be at the center of an unprecedented
revolution in our rapidly evolving world. The leading companies in
this field are called upon to adapt and modernize their business mo-
dels, facing extraordinary challenges and ensuring the reliability of
increasingly complex systems.

Over the past months, together with the progress of renewables, the
focus is on the digital innovation of energy infrastructure and the
need to keep electric grids resilient in the face of meteorological phe-
nomena that are increasingly more extreme. So, innovation, invest-
ments, and the pivotal role of networks as the most efficient respon-
ses to the impact of climate change are the key issues addressed in
this new issue of Energy Journal.

In the past recent years, we have witnessed a significant increase in the
frequency and intensity of extreme weather events. Those events that
were classified as rare events - and as such excluded from project design
contingencies by the networks - must now be reintroduced at the design
level or retro-fitted into the networks to ensure resilience to these pheno-
mena. This is the number one challenge for electrical networks and shifts
the focus towards new technological investments, testing and trials, as
well as innovation in regulatory mechanisms for their remuneration. As
example, phenomena such as heat waves, which were once circumscri-
bed to specific areas, are now taking place on a much larger scale, and
severely impacting the operation of distribution networks. Over the next
decade, it is predicted that extreme heat waves will affect Italy every 1-2
years, rather than once every 10, with a marked impact on southern Italy.
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Globally, the urgency of these challenges was addressed at the recent
COP28, the conference on the climate that took place in Dubai at the
beginning of December and brought together over 70,000 delegates
from over 190 countries to address global warming and the responsi-
bilities of damage related to climate change. The “Scenario” session
in this issue addresses COP28, the comeback of nuclear energy, and
a new era of international climate finance.

The European electric grid, which is recognized — until now — as
a model of international excellence, will have to face increasingly
complex challenges but must adapt. These include requirements re-
lated to the energy transition — an increased capacity to integrate
renewables and the electrification of consumption — as well as the
need to fostering infrastructural resilience to climate change.

The need to adopt a new approach to improve the resilience of cri-
tical infrastructure, including electricity distribution networks,
emerged at an event organized by AEIT — Milano, a longer than one
century lasting electrical association born in 1897 in Milan - and
hosted by CESI, in Milan, on safeguarding energy transition systems.
Whereas, in the past, resilience concentrated on specific events and
geographical areas, and was assessed in terms of costs and benefits,
it now requires a more incisive reinforcement of networks, a more
extensive and aimed approach to forecast climate scenarios, and gre-
ater investments that should be adequately supported by the regula-
tion. Moreover, besides investing significantly to reinforce networks
and make them resistant to increasingly frequent extreme weather
phenomena, new regulatory guidelines need to be defined as part of
a simpler normative framework to allow DSOs (Distribution System
Operators) to intensify their drive for resilience.

Investing in smart electric connections, thereby promoting ener-
gy efficiency, and reducing dependence on non-energy sources, is
fundamental to work towards a sustainable future. Recent studies,
such as the Eurelectric “Power System of the Future,” highlight
that in order to ensure the future reliability of energy grids, it will
be essential to adopt proactive strategies. These include upfront
investments, long-term network planning, the adoption of inno-
vative energy storage technology, an incessant drive towards digi-
talization, and more efficient data-sharing. In particular, a study
conducted by Eurelectric, in collaboration with EDSO and Moni-
tor Deloitte, emphasized that, by 2030, DSOs will have to face an
investment gap estimated at 375 to 425 billion euro to improve
their distribution networks.

In this scenario, CESI continues to work on its commitment to pro-
mote innovative technology for CO2 emission reduction. As descri-
bed in the “Top Story,” this effort concentrates especially on HVDC

(High Voltage Direct Current) infrastructure to deliver clean energy
over greater distances. The expansion of HVDC interconnections is
fundamental to stabilize the price of energy, mitigate geopolitical
risk, and reduce our dependence on fossil fuels. Indeed, at the recent
COP28, CESI presented a project on HVDC, a technology widely
used to transport power over long distances, as in the case of diversi-
fied offshore wind farms.

This is the result of the exquisite work conducted by our Group’s
KEMA Labs Division which with the renovated labs in Milan,
amongst the largest worldwide, is a global leader of HVDC cable
testing. CESI’s taskforce is capable of guaranteeing the resilience
and security of electric infrastructure, in line with the digital evo-
lution of the sector.

Readiness, robustness, resourcefulness, and recovery are the key
words for a climate-resilient energy system; one that is better orga-
nized to face climate change (readiness), adapt and resist to the slow
change of climate models (robustness), continue to operate through
shocks caused by extreme weather phenomena (resilience), and re-
store system capacity following climate phenomena (recovery). This
type of solid energy system would avoid climate risks which spread
throughout the energy value chain.

Enjoy the reading!

Domenico Villani
CEO, CESI

Guido Bortoni
Chairman, CESI
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COP 28

Event on the energy future of the GCC

On December 9%, CESI led an event focused on the su-
stainable future of the Gulf Cooperation Council (GCC)
in conjunction with COP 28, the 2023 United Nations
Conference on Climate Change. This session emphasized
the transition from regional to global electricity intercon-
nections and highlighted ongoing initiatives, such as Saudi
Arabia’s exploration of interconnections with Egypt and Jor-
dan, and in general the investments essential for the tran-
sition towards a green energy system. The event provided
insights into how the GCC is at the forefront of this evolu-
tion of energy sectors, represented a strategic guide for the
successful execution of these projects, and underlined their
role as catalysts in the global decarbonization movement.

Electrical interconnections within
the GCC.

Engineering

ISMES among the top 100 Italian
companies

In the esteemed 2023 Report focusing on the Italian engi-
neering, architecture, and construction landscape, compi-
led by Guamari Srl, ISMES - a company within the CESI
Group specializing in civil and infrastructure engineering,
secured the 94 position. A recognition that underscores
the firm’ scommitment to be among the top 100 enginee-
ring companies at a national level. With the fundamental
support of the Business Development function, ISMES is
divided into two Business Units: Engineering and Testing.
While the Engineering unit is dedicated to the design, veri-
fication and monitoring of civil engineering works (structu-
ral civil engineering, dam safety and hydrogeological and
structural monitoring), the Testing Unit, has three labora-
tories located in Guidonia, Latina and Perugia , and hand-
les laboratory and on-site tests for structural elements and
building materials.

An award for civil and infrastructure
engineering.




Interconnections

CESI on the committee of the Green

Energy Corridors Initiative

The Black Sea submarine cable is a strategic project that
will contribute to the development of the renewable ener-
gy sector, increase transit opportunities and bilateral trade
potential between the EU and the South Caucasus region.
This project was discussed at the 4* Steering Committee
of the Green Energy Corridors Initiative held at the end of
November in Budapest with the attendance of the Hunga-
rian, Azerbaijani, Georgian and Romanian ministers. Also
present at the meeting were CESI Group representatives
and Gianluca Marini, Executive Vice President of the CESI
Consulting Division, who presented their point of view on
the project to the committee. Marini explained CESI’s in-
volvement and the importance of the high-voltage subma-
rine electric cable under the Black Sea (1,195 km long, of
which 1,100 kilometers underwater and 95 kilometers on
land) that will connect the South Caucasus region with the
South Eastern Europe.

The connection between
the Caucasus and south-eastern
Europe.

HVDC
connections

The Green Vein: the electricity
corridor connecting Egypt and Italy

CESI, K&K, Prysmian Group and Siemens Energy have pre-
sented an important electricity corridor project to transport
green electricity from Egypt to Italy. After a successful ini-
tial study, this project moves to a detailed feasibility pha-
se. With a capacity of 3 GW, the corridor is aims to meet
around 5% of Italy’s peak electricity demand, supporting
Europe’s carbon neutrality goals by 2050. The Green Vein
will create key energy links between the EU, MENA and
Africa, improving regional cooperation and integration
between energy systems. The project involves an innovative
high voltage direct current (HVDC) submarine cable, ap-
proximately 2,800 km long and reaching a depth of up to
3,000 m, connecting Western Sohag in Egypt to the Italian
substation of Dolo.

A submarine cable approximately
2,800 kilometers long.
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Scenario

COP 28
Calls for
«Urgent
Financing
of Climate
Action»

With 70,000 participants from over 190 countries, the

event has brought new attention to global warming and

the responsibility for damage caused by climate change.

he key points addressed by the
two-week COP28 Conference were

T

reductions, issues related to the replacement

the commitment to update emission

of fossil fuels, and support to developing
countries. The most important annual event
dedicated to energy witnessed leaders, sector
representatives, and climate experts debate
key issues at Expo City in Dubai from Novem-
ber 30 to December 12, 2023. However, par-
ticipants — or better, states — did not arrive in
their best attire following the hottest summer
ever recorded, a season that confirmed that
climate change is no longer a phenomenon
to be addressed as a future issue, but one
that has become an urgent daily problem. A
study published on Nature in September un-
derlines how the consequences of extreme
climate phenomena currently cause damage
of US$135 billion a year, notwithstanding the
fact that environmentalists and scientists are

often accused of catastrophism. However, the
data presented at the 28" Conference of Par-
ties seems to corroborate the emergency. And
this situation is further compounded by the
ongoing and, in some cases, rising geopoliti-
cal tension. While the world has been addres-
sing energy security problems related to the
Russian invasion of Ukraine, the new conflict
in the Middle East — the war between Hamas
and Israel - is taking us back fifty years to the
oil crisis that led to the creation of the Inter-
national Energy Agency.

“The transition to clean energy is taking place
around the world and cannot be stopped. It’s
not an issue of if, but rather a question of how
soon — and the sooner it is, the better it will be
for everyone,” remarked IEA Executive Direc-
tor Fatih Birol at the presentation of the Wor-
Id Energy Outlook 2023. While the
crisis of 1973-74 was triggered solely



https://www.iea.org/reports/world-energy-outlook-2023/executive-summary
https://www.iea.org/reports/world-energy-outlook-2023/executive-summary
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> by oil, current issues depend on va-
rious sectors. In addition to fragile oil
markets, the world has experienced an acute
crisis on natural gas markets caused by cuts
to Russian gas supplies, which, in turn, have
affected the electricity supply chain. A mul-
tifaceted crisis requires similarly omni-com-
prehensive solutions. In short, it will not only
be necessary to diversify individual energy
products, but the entire system will have to be
transformed, whilst simultaneously ensuring
secure energy supplies and accessible prices.
Moreover, the growing impact of global war-
ming makes this all the more important as a
large part of energy infrastructure is no lon-
ger proving reliable or sufficiently resilient as
temperatures rise and meteorological events
become more extreme. The good news is that
the world is facing this emergency with new
technology and knowledge. Indeed, the oil
crisis of 1973 acted as an important catalyst
to change, driving improvements in energy
efficiency and the production of energy from
alternative sources. And this is why the World
Energy Outlook 2023 portrays a context from
here to 2030 that calls for optimism.

Driving Renewables

Renewable energy, energetic efficiency, and
electrification are completely transforming
the energy scenario. Peak fossil fuel emis-
sions should be reached by 2025, after which
their dominance for global energy supplies
will drop to 73% by 2030, after stably remai-
ning well above 80% for various decades. By
the same year, global solar photovoltaic will

generate more energy than all that currently
produced in the United States. In addition,
there will be a tenfold increase in electric
vehicles and renewable energy will satisfy
50% of the global energy mix (compared to
the present 30%). Heat pumps and other
electric heating systems will trump the sale
of fossil fuel heaters around the world, whi-
le investments in new offshore wind farm
projects will be three times greater than in
gas and coal thermoelectric plants.

The dominance of fossil fuels may be coming
to an end, but this does not mean that in-
vestments in them will stop. However, it will
undermine the logic behind any further spen-
ding in the sector. The IEA has pointed out
that, to date, satisfying energy demands im-
plied an increase in oil and gas investments
during this decade; however, the increasing
demand for clean energy and the falling re-
quest for fossil fuels have changed the para-
digm. Nonetheless, current investments in
oil and gas are nearly double those envisaged
by the NZE Scenario to 2030 and this clearly
points to the risk of a prolonged use of fossil
fuels, a possibility that would completely un-
dermine the objective of limiting global war-
ming to 1.5° C.

A simple cut to oil and gas spending will not
put the world on the right path. The key for
an orderly transition is to increase invest-
ments in all aspects related to a clean energy
system. The development of a green energy
system and its effect on emissions can be
further reinforced by policies that promote a
stop to inefficient and polluting assets such
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as obsolete coal plants or that limit the adop-
tion of new systems. However, the urgent
challenge is to increase the rate at which new
clean energy projects are adopted, especially
in many emerging and developing economies
(with the exception of China) where invest-
ments in the energy transition will have to
increase fivefold by 2030 to achieve the levels
described in the NZE scenario. A renewed
commitment, including greater international
support, will be fundamental to face obstacles
such as the high cost of capital, limited fiscal
opportunity for public support, and compli-
cated entrepreneurial contexts.

This approach is exactly the path indicated by
the IEA that has identified five priorities to
address the crisis and keep the world en route
to the climate objectives set for 2030. These
include tripling renewable capacity; doubling
the rate of energetic efficiency improvement;
committing oil and gas companies to work
towards the energy transition and reduce the
emission produced by their activity, inclu-
ding a 75% reduction in methane emissions;
develop large-scale financial mechanisms to
support investments in clean energy in emer-
ging and developing economies; and adopt
measures to guarantee an orderly reduction
in the use of fossil fuels. And, at COP28, the
Presidency of the Summit announced the
commitment of 116 countries to triple global
renewable energy capacity by 2030.

Net Zero: Global
Progress and
Emerging Alliances

However, this will not be sufficient. As indi-
cated in the new edition of the “Net Zero Ro-
admap,” rich countries must increase decar-
bonization, bringing the deadline for net zero
emissions forward to 2045 from 2050. And
China must antedate its deadline from 2060 to
2050. The first edition of the plan, published
in 2021, aimed to provide policy makers and
enterprises with recommendations on possible
strategies addressing climate change to help
them achieve the objectives set by the Paris
Agreement. The 2023 plan has factored in the
changes that have taken place over the past two
years: the post-pandemic economic recovery
and the development of clean energy techno-
logy, but also the increase in investments in
fossil fuels and persistently high greenhouse
gas emissions. Since 2021, the record growth
in the production of solar energy and the sa-
les of electric vehicles have been in line with
the goal of eliminating emissions by mid-cen-
tury. And so have industrial plans for

the development of a new productive
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capacity based on this technology. Solar

and electric vehicles alone guarantee a
third of the necessary reduction in emissions.
Technological innovation for decarbonization
has also made giant bounds ahead in these two
years, reports the IEA. In the Roadmap to 2021,
nearly one half of the reduction in emissions to
achieve net zero by 2050 were based on techno-
logy that was still not available on the market.
Now, this percentage has dropped to ca. 35%, a
clear sign that the technology available to pur-
sue decarbonization continues to develop.

A positive signal comes from Dubai, where
enterprises announced the “Utilities for Net
Zero Alliance” (UNEZA) with 31 partners,
including 25 utilities and electric companies
with 250 million clients, that have united
their effort to promote electrification, re-
newable-compliant networks, the diffusion of
clean energy, as per the climate objectives set
for 2030, and a future of net zero emissions
by 2050. Utilities will work to overcome the
challenges on the route to net zero described
in IRENAs “World Energy Transitions Out-
look” The announcement heralds a new fra-
mework for global cooperation amongst en-
terprises involved in the energy system value
chain. The main objective is to promote an ac-
celerated adoption of renewables and develop
the necessary infrastructure, whilst also pro-
viding a platform for joint efforts addressing




bottlenecks in the supply chain, promoting the
flow of capital for the transformation of the
energy sector in southern regions, and incre-
asing dialogue with policy makers and regula-
tors. UNEZA will develop a plan of action to
mitigate the macro challenges of the energy
transition, including: the mobilization of capi-
tal, the reduction of risk in the supply chain,
development of talent, and facilitate political
and normative support.

Nuclear Comeback

COP28 also officially marked the return of nu-
clear energy at the center of the international
debate. Nearly twenty countries, including the
United States, France, and the United King-
dom, signed an agreement for a threefold in-
crease in the production of atomic energy by
2050. Indeed, “clean” last-generation nuclear
energy is considered the most powerful alter-
native to guarantee truly sustainable develop-
ment. The announcement was made by United
States Special Envoy for Climate, John Kerry,
and French President Emmanuel Macron.
Belgian Premier Alexander De Croo announ-
ced that in March 2024, in collaboration with
the International Agency for Atomic Energy
(IAEA), Belgium would host the first global
summit on nuclear energy. The objective is to
reach net zero emissions by mid-century.

Climatic Financial
Challenges

The issue of fossil fuels and their reduction or
gradual elimination remains the most difficult
subject which countries were called to address.
The European Union is in favor of their elimi-
nation and that COP28 in Dubai must “signal
the beginning of the end for fossil fuels,” re-
marked EU Commissioner for Climate Action
Wopke Hoekstra. However, it’s an uphill road,
as underlined in a provocatory manner by the
Executive Secretary of UNFCCC, the United
Nations Agency on Climate Change, who be-
lieves that climate action “is travelling on an
old carriage on wobbly tracks rather than on a
bullet train.”

However, this train could speed up decidedly,
if correctly fueled; if political action were to
run parallel to economic means. “The breadth
of the crisis requires urgent and revolutionary
solutions in every sector,” declared COP28
President, Sultan al Jaber. “Finance plays a
fundamental role in transforming our am-
bitions into concrete action.” The 2015 Paris
Agreement, at Article 2.1, indicates the need
to “make financial flows consistent with a pa-
thway towards low greenhouse gas emissions
and climate-resilient development.” >
Observing the coherence described

I Energy Journal
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in Article 2.1 in terms of actions and

commitments would certainly be good
news, underlines Action AID which, on this
issue, presented a detailed report denouncing
how European banks continue to finance fossil
fuels and industrial agriculture in the global
south for over €40 billion a year against the
€9.7 billion in climate-related investments, a
ratio of one to four.

One of the key issues for less developed coun-
tries, that will have to spend more than anyone
else to adapt (2.4% of the GDP for Sub-Saha-
ran African countries), is the obstacle repre-
sented by public debt in terms of the energy
transition and adaptation.

The request to reduce and cancel the climate
debt is led by a group called the Vulnerable20
(Ghana, Barbados, Kenya, Colombia, and
Senegal) and AILAC, the Independent Asso-
ciation of Latin America and the Caribbean,
plus Brazil. At the Dubai Summit, German
Development Minister Svenja Schulze and
the Special Climate Envoy for Ghana, Nana
Addo Dankwa Akufo-Addo, presented a re-
quest for a Marshall Plan for debt reduction.
Oxfam also requested a new approach. Accor-
ding to the international organization, aid to
help poor countries contrast the climate crisis
— also areas of armed conflict in some cases —
are too often loans that contribute to making
indebtment worse. Only subsidies can truly
help these countries, according to Oxfam. Ba-
sed the organization’s report, between 2019
and 2020, aid from rich to poor countries to-
taled, on average, US$13.64 per person. And
paradoxically this sum drops to US$6.68 per
person if we only consider subsidies to war zo-
nes. There are marked inequalities in climate
finance levels for states that are considered
fragile or involved in a conflict: i.e., Tuvalu re-
ceives US$1083 per resident, while Syria only
receives US$0.67. And, in any case, this aid is
completely insufficient, even considered as
a total. More than half of financing for these
countries are allocated via loans or other forms
of debt. In 2022, 29 countries in these condi-
tions were classified as having a medium-high
risk indebtment. Notwithstanding this, Oxfam
points out, nearly 10% of climate finance is
provided through unsubsidized loans and just
over 41% of the total has been allocated as sub-
sidized loans.

Something, however, is beginning to change.
During the first week of COP28, commitments
were pledged for a total of ca. US$57 billion.
The President of the World Bank, Ajay Banga,
stated that by 2025 the bank will allocate 45%
(rather than 35%) of its annual financing to
climate-related projects. This represents over
US$40 billion per year, nearly 9 more than
the original objective. Moreover, over US$3


https://actionaid-it.imgix.net/uploads/2023/12/REPORT_european_finance_flows.pdf

billion in new resources have been allocated
to the Green Climate Fund; US$2.7 billion to
health safety projects; US$2.6 billion to natu-
re-based-solutions for the climate; US$1.2 bil-
lion for development, economic recovery, and
peace projects; US$2.5 billion for renewable
energy; and US$1.2 billion for the reduction of
fugitive methane emissions.

An important result was the activation of the
Loss and Damage Fund with which rich coun-
tries have committed to allocating US$700
million climate-related loss and damage fun-
ding to developing countries. The United Arab
Emirates launched a US$30 billion fund in
partnership with the private sector, aiming to
stimulate funds for US$250 billion by 2030.
According to some estimates, by 2030, at le-
ast US$2400 billion in climate finance will be
necessary from the public and private sector
for developing countries (excluding China).
In addition, there is a vast call for the reform
of finance architecture to free up thousands of
billions in funds by 2030. Larry Fink, CEO of
BlackRock, called on his colleagues to rethink
the foundations of finance and channel capital
for climate finance where it is most necessary,
in the global south. In the name of full disclo-
sure, we must add that Altérra (the name of the
UAE fund) is managed in collaboration with
BlackRock, as well as Brookfield and TPG as
inaugural launch partner, who have allocated
US$6.5 billion for global investments in clima-
te-dedicated funds. One of the first investmen-
ts will address the development of over 6 GW
new capacity in India (operative by 2025); 5
GW in onshore wind and photovoltaic energy
in Africa, and a rural electrification platform
in Latin America that will provide electricity

to over one million people in remote rural are-
as with a potential for growth. The concern is
that part of this money will be used to invest
in the reduction of Oil & Gas emissions, besi-
des heavily supporting investments in Carbon
Capture and Storage (CCS) projects.

Multiplying Climate
Investments

COP28 President Al Jaber has called for a
new era of international finance, claiming
that “Altérra provides a transformational so-
lution for attracting private capital. Its scale
and structure will create a multiplier effect
in climate-focused investment, making it a
vehicle like no other. Its launch reflects the
COP Presidency’s Action Agenda and the UA-
E’s efforts to make climate finance available,
accessible, and affordable.”

In short, the importance of climate finance is
emerging more clearly as the key to progress
in the reduction of climate-altering emissions.
The objective is to make no less than US$2.4
billion per year in investments and resources
available through 2030 via investments, new
debt reduction mechanisms, and taxes to con-
tribute to driving mitigation and adaptation.
The new global financial architecture is taking
shape more rapidly than the political decarbo-
nization objectives and commitments made
by individual countries. And this is evident in
the fact that COP28 has made important pro-
gress and proposals on the reform of multila-
teral banks, green finance, debt reform, global
taxes, and carbon market.
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Top Story

HVDC Cables:
KEMA Labs Extend

Testing Capacity

The expansion of the CESI Group Division, which operates through ten global

independent facilities, allows testing for over 78,000 cumulative hours and
certification of nine different connected projects. This is a significant step ahead
to guarantee the quality and reliability of HVDC infrastructure.

t the recent COP 28 Conference in
Dubai, Europe emerged as a leader in

A

achieve a 47% renewables quota in its energy

decarbonization, thanks to its aim to

mix by 2050. This objective, which is in line
with the Net Zero Carbon Strategy, aims to li-
mit global warming to 1.5° C. Current efforts
call for a 20% reduction of CO, emissions by
2030, a fundamental step to drive energetic
independence and the fight climate change.

In this context, HVDC (High Voltage Direct
Current), which transmits clean energy across
long distances, is a fundamental technology
for the reduction of CO, emissions. Indeed,
as the expansion of HVDC interconnections
is key to stabilizing energy prices, mitigating
geopolitical risk, and reducing dependence on
fossil fuels, it is essential for transmission ope-
rators and their clients to ensure operable and
resilient HVDC interconnections.

Extensive system testing is crucial to guaran-
tee high performance, reliability, and efficien-
cy, as well as to significantly reduce the disper-
sion of electric current in the system, thereby
contributing to a marked reduction in emis-
sions. As we will see further ahead, the CESI
Group KEMA Labs are at the forefront in this
issue. And thanks to its advanced labs in Mi-
lan and Mannheim, they are global leaders in
HVDC cable testing, a technology that is also
perfectly suited to submarine connections.

The Benefits of HVYDC
Transmission

HVDC transmission provides significant eco-
nomic, technical, and environmental advan-
tages over HVAC (High Voltage Alternating
Current). In the case of large offshore wind
farms, which require the transferal of energy
across long distances, the energy collected
from the AC network is transformed into DC
via an AC/DC converter. The direct current
is then transmitted to its destination, via
cables or overhead power lines, where a DC/
AC converter transforms it back into AC for
the grid. Comparing lines transmitting the
same power, DC provides the cheaper alter-
native per unit of length and only requires
two conductors (phase and neutral) rather
than three which are necessary with AC li-
nes. In some cases, the ground can even be
used in place of the neutral line, further re-
ducing operational costs.

Moreover, economic advantages are further
enhanced by the reduction of dispersion.
Again, comparing lines with the same power,
long distance energy transmission over HVDC
linesleads to a minor dispersion of energy. And
this means making renewable energy from di-
stant areas accessible to a larger portion of the
population. In fact, this technology has
been described as a “true highway for



For further information on this topic, please contact:

Antonio Boccuni (Marketing & Strategic Tools Manager)
antonio.boccuni@kema.com
Stefano Malgarotti (Engineering Consulting Director)

stefano.malgarotti@cesi.it
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> the transmission of clean energy across
frontiers, helping Europe to achieve its
ambitious decarbonization objectives.”

In particular, as emerges from the data pre-
sented in the IEA “Electricity Transmission
and Distribution” Report, based on cable len-
gth and voltage level, HVDC preserves more
energy than HVAC (High-Voltage Alternating
Current), especially on greater distances. For
example, on +800 kV lines, dispersion is ca.
3% per 1000 kms on HVDC vs. 7% on HVAC.
And this efficiency is driving significant
market growth. A study conducted in 2023
by Allied Market Research forecasts that
the HVDC sector will reach a total value of
US$23.7 billion by 2032, increasing by 8.4%
between 2023 and 2032.

CESI: A Global Leader
in HVDC Cable Testing

In a continuously evolving energy panora-
ma, KEMA Labs — the CESI Group Testing,
Inspection, and Certification Division — has
recently improved its operative capacity to
support the progress of HVDC technology,
further reinforcing its position as a global
leader. With over ten independent testing fa-
cilities, KEMA Labs is now the largest global
HVDC cable testing lab. Indeed, in recent ye-
ars, CESI has been involved in over 40 impor-
tant global HVDC consulting projects for a
total of 30,000 kilometers of overhead power
lines, 7000 kilometers of submarine cables,
and 50 GW installed capacity.

In Milan, the new expansion of KEMA Labs
involves the complete renovation of one of its
laboratories. The renovation has allowed the
creation of three specialized HVDC testing
areas with advanced technology including
state-of-the-art HVDC current and voltage
generators, automized control systems, and
last-generation impulse generators to identify
malfunctions and verify cable integrity. CESI
expects that this lab upgrade will allow te-
sting for a total of over 78,000 hours and the
evaluation of up to 9 different cable projects
in an area of 3,100 square meters.

Each cable is tested through a rigorous pro-
gram that meets international standards and
has been designed to simulate a forty-year life
cycle under extreme conditions.


https://www.alliedmarketresearch.com/high-voltage-direct-current-transmission-market-A12100
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International Projects
with a Global Impact

In the international context of the energy
transition and decarbonization, CESI has
played a key role in various HVDC projects.
The Group’s support was fundamental for
the “German Corridor” project, an impor-
tant initiative in the field of HVDC systems.
In 2017, KEMA Labs conducted four key
pre-qualification (PQ) tests on HVDC cables
for the German Corridor, one of the longest
and most powerful global networks for DC
power transmission. In particular, HVDC
cables are used to transfer energy generated
from wind farms on the North Sea to con-
sumption centers in southern Germany, the-
reby highlighting the capacity and efficiency
of this technology for the transferal of power
over long distances.

More recently, CESI played a fundamental
role in supporting ISA Interchile in the de-
velopment of the HVDC Kimal-Lo Aguirre
transmission line in Chile, a fundamental
step for the decarbonization strategy of the
Latin American country. The project con-
nects Kimal — the site of photovoltaic plants
and wind farms in Northern Chile — with Lo
Aguirre, near the capital, Santiago. With an
extension of 1500 kms and a capacity of 3000
MW at + 600 kV, the Kimal-Lo Aguirre line
is the largest transmission project developed
in Chile, and a crucial step towards carbon
neutrality. CESI’s contribution to the project
includes the initial design for the conversion
stations, budget estimate and reviews, and
the evaluation and selection of the station
developers. This project is also particularly
significant for President Sebastidn Pifiera’s
ambitious climatic objectives, which aim to
provide 70% of the national electricity requi-
rements from renewables by 2030 and reach
net zero carbon emissions by 2050.

Previously, CESI obtained a major contract
with the Saudi Electricity Company (SEC),
the main Middle Eastern and North Afri-
can utility, to develop an advanced HVDC
electric interconnection system between
Riyadh and Mecca. This network, which
extends over 800 kilometers, will provide
power to the central and western regions
of Saudi Arabia, connecting the stations in
Dharma and Bahrah. This new HVDC inter-
connection will not only reinforce the exi-
sting grid, increasing the local distribution
capacity by over 3000 MW, but will also pro-
vide a reliable energy reserve, reducing the
risk of blackouts and improving energy secu-
rity in emergency situations.
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Innovation and
Investment:

The Central Role
of Networks in the
Energy Transition

Global investments in energy transition technology reached US$1.3 billion

in 2022, a new historical record. However, resources are concentrated on a just

a few forms of technology and a limited number of countries. Global investments
for the modernization of electric networks and their operativity should increase
from the current US$274 to US$605 billion by 2030.



s the key nodes driving a new era of

renewable energy, electric grids —

the backbone of the electric systems
that for over a century have provided energy
to homes, factories, offices, and hospitals -
represent the mainstay of progress for mo-
dern society. The transition towards clean
energy is guiding the transformation of our
energy systems and extending the role played
by electricity in all economies. Consequently,
the transition of countries towards net zero
emissions must be bolstered by larger, better
organized, and more intelligent networks.
New generation electric grids will have to
not only respect the parameters of energetic
security, but also be capable of meeting the
increasing demand for energy that is being
further compounded by climate change.

This expansion presents both challenges
and opportunities as growth must be balan-
ced with the need to protect grids against
blackouts and security threats. Progress
towards larger and more intelligent networ-
ks is based on digital innovation, which is
necessary to optimize network management
and simplify its integration with distributed
energy resources.

The International Energy Agency, which
for the first time has dedicated a report to this
issue, emphasizes that without greater politi-
cal attention and investments, infrastructu-
ral limitations could hamper the objective
of limiting global warming to 1.5° C, as well
as compromise energy security. “Efforts to
contain climate change and ensure

reliable electricity supplies could be

For further information on this topic, please contact:

Massimo Salvetti (Grid Modernization & Innovation Director)
massimo.salvetti@cesi.it
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compromised unless policy makers
ve and expand global electric networks,”
the IEA admonishes in its Electricity Grids
and Secure Energy Transition Report. Ac-
cording to the IEA, we are facing asymme-

and companies act timely to impro-

trical growth. Our grids are not developing
at the same pace as the main forms of clean
energy technology. And issues are already
emerging. The report identifies a long and
growing queue of renewable energy projects
that await connection to the grid. These are
projects in an advanced state of progress for
the production of 1500 GW of energy (five
times the solar photovoltaic and wind energy
capacity that was added globally last year).
The IEA has estimated that grids will requi-
re €400 billion in investments from here to
2030 - 8% of which (€32 billion) need to be
allocated to improve resilience. These invest-
ments, the agency emphasizes, require stea-
dfast political action.

In this context, at the end of November, the
Italian Council of Ministers approved a legi-
slative decree introducing urgent measures
for national energy security, the promotion
of renewables, and support to energy-inten-
sive companies. The bill also includes a spe-
cific section on normative simplification for
the development of intelligent networks and
their resilience. This process will see Terna
— the main independent electricity transmis-
sion system operator in Europe — develop a
digital portal with data and information on

electric grid development operations, con-
nection requests, and the state of advance-
ment of all procedures. In order to simplify
the digitalization of networks established
by the PNRR through the “Smart Grid” and
“Electric Networks Resilience” measures, va-
rious regulatory simplifications and shorter
application times will be necessary.

As explained by Luca Marchisio, Terna Head
of System Strategy, “the three enabling fac-
tors for Italy’s energy transition, promoted by
Terna, are the development of efficient and
innovative electric infrastructure, an incre-
ased installed capacity of renewable energy,
and an increase in storage systems.” Conse-
quently, Terna’s new ten-year development
plan calls for investments totaling more than
€21 billion to increase the reliability and ef-
ficiency of the Italian high- and extra-high
voltage grid. “A grid,” Marchisio adds, “whi-
ch in the coming years will have to intake
the growing quota of energy produced by
renewables. And storage systems are no less
important. They will allow the transferal of a
part of the energy produced by non-program-
mable renewables from high availability slots
to times at which there is little or no energy
available, thereby allowing the management
of excess energy generation.”

For a total of €35.8 billion earmarked for the
2024-26 strategy, Enel is allocating €18.6 bil-
lion (more than half) to reinforcing and mo-
dernizing the Italian grid. The decision was
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made to support the growth of renewables
and better counter the impact of extre-
me weather events via a well-balanced and
stable regulatory framework. As explained at
the end of November at the Capital Markets
Day by CEO Flavio Cattaneo, “Enel is ready
to face challenges and grasp any opportuni-
ties that will arrive in the future” Over the
next two years, group activities will concen-
trate on core business countries: Italy, Spain,
USA, Brazil, Chile, and Colombia.

Progressive
Electrification

In order to achieve energy and climate
objectives, global electricity consumption
must increase 20% more rapidly over the
next decade than in the previous. And the
demand for electricity will have to grow even
more sharply at a global level to achieve net
zero emissions by 2050 and limit global war-
ming to 1.5° C.

In this scenario, the extension of networks
is fundamental to accompany this growth.
According to IEA estimates reviewing all the
countries involved in this process, 80 million
kilometers of power lines will have to be im-
proved or replaced by 2040 — a quantity equi-
valent to the entire current global network.
In addition to this mastodontic infrastructu-
ral operation, significant changes to the way
in which networks operate and are regula-
ted will be essential, too. Similarly, annual
network investments, which have remained
substantially stagnant, will have to double to
over US$600 billion per year by 2030.

Networks that have not been enhanced —
extended and reinforced, digitalized, >
modernized, and made more efficient



26 Energy Journal | Issue 27 I

— pose electric security risks, as well

as limiting and increasing the cost
of a clean transition. And this is not just a
problem for the future, it’s an issue that has
already emerged in situations where network
development schedules have delayed the ne-
cessary updates. In these cases, network con-
nection acts as a bottleneck to the diffusion
of renewable energy in many places.

A new scenario developed for the report -
the Grid Delay Case — analyzes what would
happen if network investments were not ra-
pidly increased and regulatory reforms were
too slow. In this scenario, the cumulative
global emissions of carbon dioxide between
2030 and 2050 would total nearly an extra 60
billion tones, the equivalent of the total CO,
emissions of the global energy sector over
the past four years. This would drive the glo-
bal increase in temperature above the 1,5° C
objective of the Paris Agreement, with a 40%
probability of reaching 2° C. Thus, conside-
ring the time required to modernize and ex-
tend networks, decisive action is necessary.

In parallel, the report also identifies various
strategic actions that can make a difference.
These include the expansion and reinforce-
ment of network interconnections within
countries (but also amongst countries and
regions) to make electric systems more resi-
lient and allow them to integrate the growing
quotas of solar and wind energy more easily.
The report recommends that governments
support large-scale transmission projects to
guarantee that grids will be ready for a fur-
ther marked increase in renewable energy.
It urges developers and network operators
to embrace digitalization to allow future
networks to be more resilient and flexible.

A Resilient System

Energy systems that are resilient to climate
change may well have more benefits than co-
sts. According to the Climate Resilience for
Energy Security Report, the net benefits deri-
ving from investments in resilience to flooding
in the African and Asian energy sector — used
as an example after the devastating damage
provoked by extreme weather events in recent
months — could total nearly US$1000 billion
by 2050, even in a low-emissions scenario.

It’s highly probable that the impact of climate
change on energy will increase in the coming
decades. Higher temperatures will lead to
more frequent heat waves and a faster mel-
ting of ice masses, a more marked variation
in precipitation (with a greater probability of
floods and droughts), and more intense tropi-
cal cyclones.
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Electric networks are highly vulnerable to cli-
matic impact. Globally, ca. half of all electric
grids are exposed to fires for more than 50
days a year. A further 18% is considered
at high risk as it is exposed over 200 days a
year. Moreover, electric networks also have
to withstand the impact of tropical cyclones
and increasingly violent storms, as strong
winds damage transmission and distribution
lines, pylons, and transformers. Over 10%
of networks is currently exposed to tropical
cyclones, especially in North America, Au-
stralia, and Eastern Asia.

Rising temperatures increase the global
electricity demand for air-conditioning and
can stress the grid during peak hours; howe-
ver, milder temperatures in the winter reduce
the energy demand for heating. Globally, the-
se changes could lead to a 7-17% increase in
energy consumption by 2050, depending on
the general rise in temperature. In conjun-
ction with economic growth, this could dri-
ve the demand for electricity, especially in
emerging and developing economies. Higher
temperatures also impair transmission capa-
city and lead to greater dispersion. Even a 2°

C increase in temperature could cause 28% of
electric grids to operate at temperatures exce-
eding 35 degrees for 60 extra days (as compa-
red to 1850-1900).

Readiness, robustness, resourcefulness, and
recovery are the key words for a climate-re-
silient energy system, one that is better or-
ganized to face climate change (readiness),
adapt and resist to the slow change of clima-
te models (robustness), continue to operate
through shocks caused by extreme weather
phenomena (resourcefulness), and restore sy-
stem capacity following climate phenomena
(recovery). This type of solid energy system
would prevent climate risks spreading throu-
ghout the energy value chain.

And this is why, in order to achieve these be-
nefits, all interested parties have to cooperate.

Energy suppliers, including producers and di-
stribution and transmission system operators,
play a key role in improving resilience in all
four of these areas. Energy authorities, which
include governments and regulators,
have to provide information and data



to consumers, conducting risk asses-

cies and contexts to catalyze climate-resilien-

sments and establishing market poli-
ce activity.

All parties involved in the energy market
have a primary responsibility and interest in
protecting their goods and providing reliable
energy services to their clients. They can im-
prove resilience to climate change by con-
ducting climate risk and impact assessments,
reinforcing the physical system, shifting to an
efficient production process in terms of water
and heat resilience, diversifying the energy
supply chain, and introducing better clima-
te monitoring systems for timely alerts and
emergency response.

Energy consumers can contribute to climatic
resilience by adopting measures affecting de-
mand in the main end use sectors (buildings,
industry, and transport) to improve flexibility
and lead to a better management of grid load
peaks. Demand-side measures that have al-
ready proved efficient include climate-proof
projects, energy reduction options, increased
energy efficiency, new technology, nature-ba-
sed solutions, and climate-resilient materials.

Energy authorities (governments and national
and subnational regulatory agencies) will also

play a fundamental role in developing clima-
te resilience for the energy sector by establi-
shing enabling policies and market contexts.
Moreover, energy authorities can simplify the
actions of energy suppliers and consumers by
addressing the obstacles that restrain climate
resilience actions. Impediments include high
initial costs as opposed to long-term benefits,
a non-uniform distribution of costs and bene-
fits, and limited knowledge and understan-
ding of climate impact and risk.

Energy authorities can catalyze the actions
of energy suppliers and consumers by impro-
ving their understanding of climate risks and
impact; devising adequate policy framewor-
ks; integrating climate resilience into legi-
slation, standards, and pertinent guidelines;
mobilizing financing and investments; sup-
porting adequate mechanisms for risk-sha-
ring to counter the potential costs deriving
from climatic impact; and guaranteeing an
efficient and well-coordinated response sy-
stem to Catastrophes.

As already emphasized in the World Energy
Outlook 2023, diversification and innovation
are the best strategies to manage supply chain
needs. If, on the one hand, a series of strategies
to reinforce resilience has already been fiel-
ded, on the other, there is an understanding



that it will take time to reap the benefits of
these processes.

New Investments

As certified by Global Landscape of Re-
newable Energy Finance 2023, the docu-
ment prepared by IRENA and the Climate
Policy Initiative, global investment in ener-
gy transition technology reached US$1.3
trillion in 2022, a new historical record.
Investments, however, are concentrated on
a just a few forms of technology and a limi-
ted number of countries. For example, 85%
of global investments in renewable energy
have benefitted less than 50% of the world’s
population, with sub-Saharan Africa recei-
ving less than 1% over the last two years.
And while we have recently witnessed a re-
markable increase in investments in clean
energy, it is also true that in order to achieve
the announced climate-related commitmen-
ts, overall spending for energy generation,
networks, and storage will need to increase
by a further 30% by 2030.

In particular, investments to modernize
electric networks and improve operativi-
ty would have to increase from the current
US$274 to US$605 billion by 2030. As the

IEA underlined in the Electricity Grids
and Secure Energy Transitions Report, the
acceleration of the diffusion of renewable
energy requires the modernization of di-
stribution networks and the creation of new
transmission corridors to connect renewable
resources — such as solar photovoltaic plants
in deserts and offshore wind farms — that are
distant from high consumption centers such
as cities and industrial areas. The addition of
more widely distributed energy production
sources will also add resilience, especially
against the increasing extreme weather phe-
nomena driven by climate change.

According to World Energy Investment
2023, advanced economies, as well as Chi-
na, continue to lead investments in networ-
ks and account for 80% of global spending.
Investments in electric networks are incre-
asing at a stable rate in advanced econo-
mies with capital expenditure increasing by
6% in 2022. China leads investments with
an added 16%. There clearly is a growing
attention to the distribution segment that
now accounts for over 75% of total digital
expenditure. Moreover, there has been a
substantial resumption of investments in EV
charging infrastructure, which doubled in
2022 compared to the previous year.
The energy system is undergoing a
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> significant transformation towards a

more flexible system capable of me-

eting demand and price volatility. In 2022,

spending on battery storage exceeded US$20

billion with the United States, China, and
Europe accounting for 90% of the total.

The United States

The United States is investing record amoun-
ts on the electric grid. In 2022, they invested
ca. US$90 billion, a 7% increase over 2021.
The efforts of the Biden administration have
concentrated on improving reliability and
updating the obsolete infrastructure. In No-
vember, the U.S. Department for Energy allo-
cated US$3.5 billion to subsidize the expan-
sion of its wind and solar energy capacity,
reinforce its power lines against extreme wea-
ther phenomena, integrate batteries and EVs,
and develop micro-grids capable of supplying
power during blackouts. The announcement
will allow the implementation of 58 projects
in 44 states that are eligible for funding. In

conjunction with state and local funds, as
well as funding by public service and industry
partners, this represents investments for over

US$8 billion.

According to United States Secretary of Ener-
gy Jennifer Granholm, this is “the largest
amount ever invested in the United States
for grid infrastructure.” The first important
round of financing for the Resilient Nation
Partnership Network totals US$3.5 on a to-
tal budget of US$10.5 billion to expand tran-
smission lines, improve network resilience,
and implement smart-grid technology. This
is a marked step ahead of the last great in-
vestment in network infrastructure operated
by the Obama administration: US$3.4 billion
in 20009.

Naturally, the need for investments has
grown significantly since then. Climate
change is intensifying the heat waves, winter
storms, droughts, and floods that have led to
increasingly serious blackouts, including the
lethal interruptions that affected the Texas



grid in 2021 and a Louisiana-wide blackout
following Hurricane Ida in September 2021.
Transmission networks are not expanding ra-
pidly enough to satisfy the growing demand
for electric energy. Therefore, investments in
grid expansion will allow an extra 35 GW of
renewable energy to be integrated by the end
of this decade, allowing a 10% increase in the
capacity of the national grid.

Moreover, funding will help develop over
400 micro-grids, on-site combinations of
energy generation, batteries, and control
systems to supply critical structures such as
hospitals, emergency centers, and shelters in
New York, Michigan, Louisiana, Tennessee,
and other states.
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The Grid Resilience and Innovation Part-
nerships will finance projects to improve the
quality of life in often overlooked contexts
such as rural, native, and low-income com-
munities thanks to the Biden’s administration
Justice40 Initiative which calls for 40% of all
federal climate-related funding to be alloca-
ted to underprivileged communities.

The European Union

In 2021, the Connecting the Dots di Eure-
lectric study had already estimated that over
2020-30 €33 billion would be required to
support electric distribution network >

resilience to extreme weather events


https://www.eurelectric.org/connecting-the-dots
https://www.eurelectric.org/connecting-the-dots

caused by climate change. More re-

cently, in September 2023, the Eure-
lectric Power System of the Future has cer-
tified that, by 2030, Europe will boast 50-60
million heat pumps, 65-70 million EVs, and
over 600 GW of added renewable capacity, as
called for by the REPowerEU Plan. Ca. 70%
of this capacity will be directly connected to
distribution networks, the power lines that
cross cities and towns and connect to wind
farms and solar plants. Although they are key
to continental decarbonization, European
distribution networks are riddled by scarce
capacity, complex authorization procedures,
and insufficient investments. “Adapting our
grids to the net zero emissions objective must
be an absolute priority in the coming years,
both at the EU and national level,” stated Eu-
relectric Secretary General Kristian Ruby.
“This calls for a new mentality by regulators
and legislators, a plan that can pre-empt Eu-
rope’s ability to integrate more renewables
projects and drive an unprecedented electri-
fication of transport, buildings, and industry
to achieve the pace and capacity required for
the European energy transition.”

Low capacity means longer waiting times for
grid connection, more congested areas, and
higher costs for users. In order to avoid this,
Eurelectric recommends that Europe reinfor-
ce and expand its network infrastructure to
add capacity by exploiting the existing grid to
its maximum extent. Planning grid extension
is fundamental to satisfy the EU’s electrifi-
cation requirements through 2030 and gua-
rantee reliable electricity along thousands of
kilometers of powerlines throughout Europe.
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The best way to manage such an urgent need
is to plan and invest ahead of time.

Upfront investments must be structurally
incorporated into the electric market assets
reform to bridge the €7-billion annual EU
gap in electric infrastructure. As revealed by
Eurelectric’s Decarbonization Speedways
study, the EU is currently investing €23 bil-
lion per year in network infrastructure, far
too little. Investments in distribution networ-
ks should reach no less than €38 billion per
year through 2030 and then up to €65 billion
through 2050, considering the forecast added
demand necessary to achieve the EU decarbo-
nization agenda.

The NextGenerationEU Program has allo-
cated 30% of its €2018-billion budget to fi-
ghting climate change. Indeed, the European
Union and its member states apportion the
highest amount of public funds to address
the climate issue, globally. In 2022, they set
aside €28.5 billion from public funds and
mobilized a further €11.9 billion from private
resources to help developing countries miti-
gate and adapt to the consequences of clima-
te change. Over half of these public funds is
employed for climate adaptation and related
operations. At COP28, the President of the

European Commission promised to invest
€2.3 billion of the EU budget, over the next
two years, to promote the energy transition in
neighboring countries and around the world.

China

Total investments in the energy sector in
China and other advanced economies should
respectively increase by 5% and 10% a year
between 2024 and 2030. Maintaining such
high growth rates for an entire decade will
not be easy. It will require supply chains to be
extended, authorizations guaranteed, flexibi-
lity requisites managed, and funding mobi-
lized. If China were to maintain the overall
growth rate it has achieved since 2019, this
would allow them to meet the investment le-
vels required by 2030 for the Net Zero Emis-
sions Scenario.

Investments in China continue to grow, espe-
cially in terms of extra-high voltage tran-
smission, with projects totaling over US$22
billion between the second half of 2022 and
the beginning of 2023. China has also proved
its commitment to battery storage with signi-
ficant investments, including the con-
struction of the largest global battery



storage power station. Moreover, Bei-
jing has recently developed its first
market for peak-shaving capacity, which sets
price limits to transactions and compensation
for demand. In total, spending for battery sto-
rage in China tripled in 2022 reaching nearly
US$8 billion. Forecasts are that, in 2023, this
sum will increase to US$14 billion thanks to
the favorable economy for industrial-scale
battery storage and strong political support.

Global Scenario

Investment trends in the energy sector for
most developing countries and emerging
economies are markedly distant from any
scenario that might prove satisfactory to su-
stainable development goals. Indeed, invest-
ments in developing countries have decreased
over the last five years, dropping to an annual
average of 7% and concentrating on access to
electricity and greater demand. Consequent-
ly, even network investments have decreased.
The average annual expenditure for 2019-22
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was a third less than over 2015-18.

Even private investments in transmission and
distribution have remained low, except for
specific areas such as Latin America, where
private ﬁnancing is becoming more impor-
tant. Investments in Africa remain low ove-
rall notwithstanding its enormous need for
power. However, 2022 was an interesting
year for the African continent and network
investments increased significantly. In South
Africa, investments rose by a third reaching
US$290 million; however, this still falls short
of the investments recommended by the
national investment plan. The national re-
gulatory authority has recently approved an
18% increase in tariffs that should improve
Eskom’s budget and provide financial support
to the energy system.

In India, investments increased in 2022,
especially in terms of network expansion,
improved efficiency, and the integration of
renewables. Moreover, Phase II of the Green
Energy Corridor was approved, which will

allocate more than US$1.4 billion over the
next four years to increase capacity (lines and
substations), interregional transmission, and
nearby commercial connections. Spending in
2022 was ca. one third less than the average
over 2015-18. Pacific Asia invested 27% more
than last year, reaching a total of over US$1
billion in 2022, and is aiming to triple invest-
ments this year.

Obstacles

The main obstacles to grid development dif-
fer. Countries such as India and the Southe-
ast Asian regions have made giant improve-
ments in connecting people to the grid. In
these areas, a significant percentage of in-
vestments in energy infrastructure depend
on public funding that is often managed by
state companies. There are some exceptions,
such as Brazil, where the private sector is far
more involved in public-private partnership
programs and concession policies. In Africa,
notwithstanding efforts to improve access

to electricity, factors such as insufficient fi-
nancial resources, normative barriers, and,
in some countries, political instability, have
proved to be the greatest obstacles to invest-
ments in electric networks.

Currently, notwithstanding their vast poten-
tial, many developing countries are behind
in terms of the implementation of renewable
energy systems and relative investments. For
example, Africa has only received US$60 bil-
lion or 2% of the global cumulative invest-
ment totaling US$2841 in renewable energy
over 2000-2020. Access to funding and the
high cost of capital are the main barriers in
many emerging markets and developing eco-
nomies, especially in sub-Saharan Africa. In
Europe, the United States, Chile, and Japan,
the foremost obstacle is public acceptance
of new projects and the need for normative
reform. In this case, policy makers need to
accelerate network progress by improving
planning, guaranteeing that the assessment
of normative risks allow upfront investments,
and simplifying administrative processes.
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Future & Technology

New Horizons:
The Challenge
of Advanced
Technology to
Climate Change

“Governments and enterprises must work together to guarantee that electric

networks are ready for the new emerging global economy,” declared IEA Director
Fatih Birol. And while the EU is reviewing its plans to improve geopolitical
resilience, a new electric corridor will transport green energy from Egypt to Italy.
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n the 21st century, it has become clear
I that electric grids must not only be re-

liable but also resilient to natural disa-
sters, mainly caused by climate change, and
cybercrime. These increasingly frequent ex-
treme events often damage electric networks
and lead to blackouts. So, grids must be not

only reliable but also resilient.

When we speak about grid reliability, we are
referring to their ability to uninterruptedly
satisfy consumer energy demand, both in
terms of quantity and quality. This aspect
is measured by IEEE 1366 standards, whi-
ch assess a network’s capability of providing
energy with minimal interruptions. A grid is
considered reliable if it provides power con-
stantly and without interruptions. In other
words, grid resilience is the capability to qui-
ckly recover service following an interrup-
tion. Resilience is different from reliability,
especially in contexts in which climate chan-
ge and cyberattacks increase the frequency
and gravity of interruptions.

For further information on this topic, please contact:

Giampiero Montagna (Head of Digital Lab at CESI)
giampiero.montagna@kema.com
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Eighty Million
Kilometers of Networks

In October 2023, in a global study entitled
“Electricity Grids and Secure Energy Transi-
tions,” the IEA indicated that we would have
to add or substitute 80 million kilometers of
networks by 2040 — a quantity equivalent to
the entirety of existing global networks. This
would need to happen in order to achieve na-
tional climate objectives and promote energy
security. Moreover, significant changes should
be made to the way the networks operate and
are regulated. Additionally, though annual
investments are virtually stagnant now, the
study indicates that they will double to over
US$60 billion by 2030.

Indeed, several issues are already emerging.
The report identifies a long and growing
queue of renewable energy projects that await
authorization to connect to the grid. This in-
cludes projects for 1500 GW that are in an ad-
vanced state of progress and will provide five
times the solar photovoltaic and wind ener-
gy capacity that was added globally last year.
“The recent progress that we have witnessed
in various countries in the field of clean ener-
gy is unprecedented,” explains IEA Executive
Director Fatih Birol. “It’s a reason to be op-
timistic. However, progress could be jeopar-
dized if governments and enterprises do not
work together to guarantee that grids will be
ready for the new global economy. This report
reveals what’s at stake and what needs to be
done. We must invest in networks, today, or
face a stall tomorrow.”

In the meantime, many countries are rapi-
dly adding new renewable energy projects to
meet the increased demand for powerlines to
be connected to electric systems and distribu-
tion networks and guarantee reliable supplies
to end users. This includes the digitalization
of distribution networks and a greater flexi-



bility thanks to Demand Response (readiness
to reduce or increase consumption based on
peak demand and supply of the electric mar-
ket) and energy storage. The report identi-
fies various strategic actions that can make
a difference. This includes expanding and
reinforcing network interconnections within
countries and amongst countries and regions
to make electric systems more resilient and
allow them to better integrate the growing
quantities of solar and wind energy. Moreo-
ver, the report recommends that governments
support large-scale transmission projects to
prepare networks for the upcoming increase
in renewable energy. It calls on developers and
operators to embrace digitalization to allow fu-
ture networks to be more resilient and flexible.

Recent studies indicate that investments in
electric systems that are resilient to climate
change are also economically advantageous.
Savings are estimated at six dollars for every
dollar invested. And the World Bank has war-
ned that delaying this action by ten years could
nearly double its cost. In terms of technolo-
gy, the studies refer to submarine transmis-
sion and distribution cables that, although
they require greater initial investments than
overhead lines, are far less subject to climate
risk caused by strong wind, fires, floods, and
landslides. Consider, for example, the case

of the Gudrun Storm in Sweden that caused
prolonged blackouts. Damage persisted for up
to 20 days in rural areas where the overhead
lines were damaged, while underground in-
frastructure in urban areas was restored wi-
thin hours. The prolonged blackouts caused
substantial economic damage to the Swedish
network operators (€250 million), while so-
cio-economic loss totaled ca. €3 billion.

Eurelectric Study on
Resilience to Extreme
Events

Kristian Ruby, the Secretary General of Eu-
relectric, also explained how adaptation to
climate change and extreme weather phe-
nomena have become a major challenge for
electric companies. “Resilience is increasin-
gly a key component of investment strategy
in public utilities and requires that everyo-
ne act together: utilities, policy makers, and
other sectors threatened by extreme wea-
ther events, such as telecommunications.”

While storms, thunderstorms, and cyclones,

which can cause trees to collapse on
overhead powerlines, pose a serious



threat, floods are more likely to com-

sformers, and underground cabling, besides

promise secondary substations, tran-

weakening the foundations of pylons and
posts and increasing the risk of landslides.
Another important challenge is represen-
ted by snow and ice. During winter storms,
snow, low clouds, wind, and rain can cause
the accretion of snow or ice, especially on
overhead powerlines.

In other seasons and at other latitudes, the
heatwaves caused by climate change damage

underground cables, especially due to cycles of
drought, high temperatures, and marked dayti-
me/nighttime temperature variations. And
while dry land reduces the ability to transmit
heat, underground cable junctures and insu-
lation — which maybe under a high load due
to the use of air-conditioning — can overheat,
increasing the likelihood of failures. Moreover,
heat waves can also cause overhead lines to
collapse and overheat substation transformers.

A study published by Eurelectric - The Co-
ming Storm: Building Electricity Resilience

to Extreme Weather — explains how advan-
ced energy systems have already been equip-
ped with the means to manage climate-related
risk. These include the timely recognition of
extreme weather conditions via advanced
alert systems that allow enterprises and ci-
tizens to prepare for the oncoming weather
fronts. In the transmission and distribution
sectors, the report highlights the efforts made
to reinforce overhead distribution lines by ad-
ding structural support, as well as increasing
the insulation and mechanical resistance of
conductors, bars, and electrical insulators.
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While underground infrastructure is pro-
tected from vehicles and lightning, new-de-
sign pylons and overhead lines reduce the
risk of damage from falling trees and bran-
ches. Naturally, digitalization plays a key
role in risk prevention. Network automation
allows systems to automatically reconfigure
and supply energy, reducing the number of
clients affected and the on-site operations
necessary in extreme weather conditions. In
addition, there also are connection systems
between electric grids and distributed ener-
gy resources, such as photovoltaic plants
and wind farms, which employ flexibility to
limit the effects of climate change.

A Plan to Improve EU
Geopolitical Resilience

In October 2023, the European commission
announced a review of the Strategic Energy
Technology Plan (SET), which was laun-
ched in 2007 to define a European policy
in this matter. Since then, the SET (joined
by all EU member states, as well as Iceland,
Norway, and Turkey) has become a key poli-
tical tool for research and innovation

in the energy sector by member states
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and associated countries. The general

objective of the plan is to provide a vi-
sion, set objectives, and coordinate the acti-
vity necessary to accelerate the development
and implementation of clean, efficient, and
cost-effective technology. More specifically,
SET was designed to improve the EU’s geopo-
litical resilience in terms of energy supply se-
curity. Thanks to the recent revision, the plan
will incorporate new priorities ranging from
integrated sustainability from the outset of
the design phase to the development of skills,
research, and innovation, as well as digitaliza-
tion and market accessibility.

The SET Plan, which was already updated in
2015 with six priorities (in line with the Rese-
arch, Innovation, and Competitiveness triad
of the EU Energy Union), plays a key role in
orienting national energy research strategies
and the national energy and climate plans.
Over the years, it has contributed to efficient-
ly associating national efforts with industrial
alliances and important projects of common
EU interest, such as the Battery Alliance and
the IPCEI on batteries. SET Plan members
have collected over €500 million from the
partnership for the transition to clean energy
co-financed by Horizon Europe. “The review
of SET,” explains Iliana Ivanova, European
Commissioner for Innovation and Research,
“contributes significantly to the development
of a sustainable and low-carbon emission fu-
ture, as well as supporting Net Zero energy te-
chnology in Europe.” EU Energy Commissio-



ner Kadri Simson added that the review was
timely: “Now member states will have to in-
tensify their collaboration and work together
to accelerate the transition to clean energy for
our planet and our economy.”

CESI’s Commitment to
Strategic Connections

We address technological developments at
CESI more fully in the “Top Story” section of
this issue, explaining how KEMA Labs — the
CESI Group Testing, Inspection, and Cer-
tification Division — has recently improved
its operative capacity to support the further
development of HVDC technology, the-
reby reinforcing its position as a global lea-
der. With over ten independent testing sites,
KEMA Labs is now the biggest global labora-
tory for HVDC cable testing.

At the beginning of December, CESI, K&K,
Prysmian Group, and Siemens Energy an-
nounced an ambitious project: an electric
corridor that will connect Egypt to Italy for
the transport of green energy. The corridor,
which will have a 3 GW capacity, will be
able to satisfy ca. 5% of the peak electricity
demand in Italy, as well as support Europe-
an objectives to achieve carbon neutrality by
2050. Moreover, the project aims to establish
strategic connections between the European
Union, the MENA Region (Middle East and
North Africa), and Africa, promoting regional
cooperation and the integration of the energy
system. The core of the project is the develop-

ment of a 2800-kilometer submarine HVDC
cable (at a maximum depth of 3000 meters)
to connect Sohag in Egypt with the Dolo sub-
station in Italy.

Artificial intelligence and intelligent networ-
ks — the opportunities and risks of this indu-
strial revolution — were addressed at the end
of November at Technology Watch, the ob-
servatory created by Elettricita Futura, in par-
tnership with CESI, to monitor technological
innovation in the electric sector. “Using the
analytic and predictive capacity of artificial
intelligence allows us to analyze data more
rapidly and accurately, increasing network
infrastructure flexibility, optimizing system
efficiency, and providing more accurate fore-
casts of energy demand and supply,” explai-
ned Agostino Re Rebaudengo, President of
Elettricita Futura.

In the energy sector, Generative Al provides
energy consumption estimates, optimizes
the distribution of demand, predicts system
failures and anomalies, and develops predi-
ctive models that can forecast peak demand.
Giampiero Montagna, Head of Digital Lab
at CESI, concluded by saying that artificial
intelligence is obviously not the only digital
technology that is involved in modernizing
grids. “Enabling factors for the energy tran-
sition include the integration of digital tech-
nology into networks such as intelligent IoT
devices and sensors, 5G and 6G connectivity,
and digital twins. In particular, digital twins
allow on-line simulation and monitoring of
components, systems, and processes for cri-
tical applications such as security evaluation,
maintenance, and life cycle forecasts.”
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Opinions

Transitioning
to the Future:
Resilience,
Renewables,
and Nuclear

In a significant move to boost the resilience of the electric grid in
the United States, the Biden administration has earmarked US$3.5
billion for 58 projects across the country. Jennifer Granholm, the
US Secretary for Energy, emphasizes the need to expand, reinforce,
and smarten the network. Parallel to this, the European Investment
Bank invested nearly €37 billion in climate-related projects in
2022, and COP28 marked a notable shift, with nuclear energy re-
emerging as a key player in sustainable transition. We now turn

to insights from prominent institutional representatives on the
evolving geopolitical and energy landscapes.



escribing the initiative, United Sta-

tes Secretary for Energy Jennifer

Granholm termed it as “the largest
amount ever invested in the United States on
electric network infrastructure.” This US$3.5
billion financing by the Biden administration
is aimed not just at fortifying the United Sta-
tes’ electric grid, but also at enhancing energy
reliability and accessibility.

Jim Skea, President of the Intergovernmental
Panel on Climate Change, shared his thou-
ghts in an interview with the Financial Times.
Despite the extreme weather experienced last
summer, he sees a silver lining in the progress
made in climate action: “We have made enor-
mous progress in some areas. If ten or twenty
years ago someone had told me what would
happen with renewable energy, I would have
fallen off my chair ...”

At COP28, Werner Hoyer, President of the
European Investment Bank, highlighted the
EIB’s nearly €37 billion investment in clima-
te-related projects in 2022. He stressed that
tools like EU green bonds are crucial for fi-
nancing clean technology innovations such
as floating wind farms, green hydrogen, and
new battery technology.

The conversation at COP28 also delved into
new-generation nuclear energy. John Kerry,
U.S. Special Presidential Envoy for Clima-
te, remarked, “We cannot achieve net zero
emissions by 2050 without resorting to some
nuclear energy, just as we cannot reach the
objective without using capture technology to
use and store carbon.” The Dubai conference
not only focused on nuclear energy but also
announced an agreement involving 22 coun-
tries to triple global production capacity by
2050. IEA Director Fatih Birol also emphasi-
zed the pivotal role of nuclear energy in the
future energy transition.
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Jim Skea

IPCC President and Professor of Sustainable Energy at the

Imperial College of London

“This is the decade
of climate action,
and I want to use
this opportunity to
set out some clear
messages from the
IPCC and the scien-
tific community. I
can sum it up in three words: urgency, agen-
cy, and equity. Climate policies have begun to
bend the upward trend in emissions, but we
have yet to put global emissions on a steep
downward path. Without immediate action to
reduce emissions and adapt to continued war-
ming, threats to planetary health and human
systems are inevitable.”

“Fortunately, we have the tools available to
take the necessary action. There is a criti-
cal message of hope in the last IPCC report:
we, humans, do have the agency to avoid the
worst impacts of climate change and shape
our future on this planet. We have started to
make progress. The costs of renewable ener-
gy have fallen dramatically; wind and solar
energy are growing exponentially. Electricity
is increasingly used in markets dominated by
oil and gas, for transport and heating. But this
growth has been concentrated in just a few
parts of the world. Infrastructure investment

in developing countries will be key to conti-
nued expansion. Our message on agency is
blunt: we have the technology, the know-how,
and the money to tackle climate change. We
need to put them to use. Now.”

“In view of the extreme weather phenome-
na that took place this summer, I think we
should be increasingly worried about the con-
sequences of climate change. However, if we
compare the situation on effective climate
action to ten or twenty years ago, I'd say the-
re is reason to be optimistic. If ten or twenty
years ago, someone had told me what was to
happen with renewable energy, I would have
fallen off my chair. We have made enormous
progress in some sectors. However, the har-
dest part still lies ahead. In a certain sense,
these major renewable projects — for exam-
ple, a gigawatt of energy from offshore wind
energy — seem incredibly difficult, and they
are technically. So, my greatest respect goes
to those who are developing all of this. The
board of administrators of a large company
can make a single decision that will have a
major impact. Nonetheless, many of the mea-
sures that we will need to adopt in the future
are on a smaller scale and will touch the lives
of individuals more directly. It’s going to be a
great challenge.”
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Jennifer Granholm

United States Secretary for Energy

In mid-October, the

Biden administra-
tion has announ-
ced funding for

US$3.5 billion for
58 projects throu-
ghout the country.
This massive
vestment aims to reinforce the resilience of

in-

the electric network in the United States,
a need made all the more urgent by recent
extreme weather phenomena, such as the
devastating fires in Hawaii and California,
that severely tested the country’s ageing
electric transmission infrastructure.

Jennifer Granholm, Secretary for Energy,
emphasized that this was “the largest fe-
deral investment ever made on the electric
grid” The objective is to promote projects
that will not only improve the electric sy-
stem, but also drive energy reliability and
accessibility. With the addition of funds ple-
dged by private partners, the overall invest-
ment for the modernization of the national

grid should total US$8 billion.

At a press conference, Secretary Granholm
pointed out that “the current grid is not ca-
pable of managing increased demand and
resisting natural disasters or extreme wea-
ther conditions, further compounded by cli-
mate change.” According to the Secretary,

the grid needs to be made bigger, stronger,
and more intelligent “to support a range of
renewable energy projects and achieve the
Biden administration objective of 100% cle-
an energy by 2035.”

Projects funded by the federal Grid Resi-
lience and Innovation Partnerships program
will increase the flexibility, efficiency, and
reliability of electric power systems, with
a particular focus on driving solar, wind,
and other renewable energy. Granholm
also pointed out that “these projects aim
to resolve problems that may contribute to
wildfires and other disasters, as well as to
improve reliability by deploying innovative
approaches to electricity transmission, sto-
rage, and distribution.”

Financed projects include US$249 million
for each rural area in Georgia and Louisia-
na and US$250 million for a tribe of Native
Americans in Oregon. The most consistent
subsidy will be allocated to improve tran-
smission projects in seven midwestern sta-
tes, from Iowa to North Dakota. The funds
also include an already announced US$95
million allocated to Hawaii following this
summer’s devastating fires and US$150 mil-
lion to PacifiCorp to modernize the grid and
mitigate fires in California, Oregon, Utah,
and other states.
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Werner Hoyer

President of the European Investment Bank

“The EIB has gra-
dually phased out
investments in fossil
fuels and is investing
record amounts in
renewable energy. To
solidarity,

we give our partners

promote

breathing space, deferring loan repayments
when disaster strikes. Why are we doing it?
It’s not because we are noble or generous. We
are a bank, and a successful bank is one that
earns the trust of its partners and clients. We
also don’t want climate change to propagate
food and water insecurity, conflict, and mass
migration. A livable planet is in the interest
of our shareholders: the EU member states.”

“We made ambitious commitments, and we
are on track to deliver on them. In 2022 alone,
we supported climate action projects worth
almost €37 billion. However, alone, we can-
not turn the tide. Most of our projects in de-
veloping countries are co-financed with other
MDBs. And we need more of this. As a col-
lective we are stronger, and this is particularly
true among multilateral development banks.
Partnerships are key. We also need partner-
ships with the private sector. These allow us
to leverage our scarce capital, mobilize addi-
tional investments, and increase our impact.”
“The economic case for many climate action
projects has been strong — just look at the

surge in renewables. Last year alone, we inve-
sted €19 billion in clean energy. And this very
clearly shows that there is no trade-off betwe-
en climate action and development. Climate
change affects every region on this planet. We
must make sure those most affected by cli-
mate change are at the center of our efforts.
There will be a fair transition or no transition
at all.”

“2023 seems destined to be the hottest year on
record. Fires, drought, and extreme flooding
around the world have had a heavy economic
and human toll. The evidence is clear: a study
produced by the European Central Bank indi-
cates that the longer we wait to reduce emis-
sions and transition to a green economy, the
higher the cost will be. And a survey by the
European Investment Bank on investments in
2023 reveals two thirds of European enterpri-
ses are already suffering damage and loss due
to climate change.

Finance tools such as the EU green bonds will
help drive innovation in clean technology and
would be even more effective in a fully com-
pleted capitals market union. Custom-tailored
ﬁnancing solutions or guarantees to mitigate
the risk associated with highly innovative pri-
vate investments — such as floating offshore,
green hydrogen, and new battery technology
— will help develop the infrastructure that Eu-
rope requires to achieve Net Zero.”
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The Nuclear Comeback

Here are the opinions of global experts on the “Declaration to
Triple Nuclear Energy,” an agreement announced at COP 28, in
Dubai, that commits 22 countries to triple the global production of

nuclear energy by 2050.

At COP28, in Du-
bai, 22
signed the “Declara-

countries

tion to Triple Nucle-

ar Energy,” an agre-

ement that commits

them to increase the

production of glo-
bal nuclear energy threefold by 2050. The
signatories believe that a comeback of nu-
clear energy will be fundamental to reduce
the greenhouse gas emissions that will dri-
ve climate change over the coming decades.
The signatories are: United States, Bulgaria,
Canada, Czech Republic, Finland, France,
Ghana, Hungary, Japan, South Korea, Mol-
dova, Mongolia, Morocco, Netherlands, Po-
land, Romania, Slovakia, Slovenia, Sweden,
Ukraine, United Arab Emirates, and United
Kingdom United.

The declaration states that these countries
will develop or increase global nuclear
energy production by investing in the con-
struction of new nuclear plants, besides im-
proving existing ones. Nuclear energy — the
declaration reads — is the most rapid and
efficient way to stop using fossil fuels and
promote the energy transition, as also re-
cently indicated by the International Energy
Agency (IEA).

The 22 countries include the United Sta-
tes, which produces 18% of its energy with
nuclear plants, and France, Europe’s largest
producer of nuclear energy which produces
70% of its power with nuclear plants. Fren-
ch President Emmanuel Macron has defined
nuclear energy as an “essential solution” to
fight climate change.

“We cannot achieve net zero emissions by
2050 without a bit of nuclear energy, just as
we need carbon capture, use and storage,”
commented John Kerry, United States Spe-
cial Envoy for Climate. Similarly, Belgian
Premier Alexander De Croo announced that
his country would organize a global summit
on nuclear energy, in March 2024, with the

International Atomic Energy Agency (IAEA).

Macron and other leaders, including Swedi-
sh Prime Minister Ulf Kristersson, invited
the World Bank and other international fi-
nancial institutions to contribute to the fi-
nancing of nuclear projects. Global nuclear
capacity currently stands at 370 GW with
active plants in 31 countries. Tripling this
capacity by 2050 will require a significant
increase in funding. A report published last
year by the International Energy Agency sta-
tes that nuclear energy will be fundamental
to reduce carbon emissions as established
by the objectives of the Paris Agreement in
2015. In Dubai, IAEA Director General Rafa-
el Grossi indicated that the inclusion of nu-
clear energy revealed the current depth of a
debate that had become “taboo” after the nu-
clear disasters in Chernobyl and Three Mile
Island in Pennsylvania. Grossi confirmed
that the greatest issue concerns funding:
“There are statutory norms, even in inter-
national banking institutions, that explicitly
exclude nuclear energy. I believe that this is
obsolete and no longer corresponds to any
scientific or technological criteria. Rather, I
think, these are things of the past.” The Wor-
1d Bank, for example, has not funded nucle-
ar energy projects since 1959. “I think and
truly hope the situation will evolve” in terms
of financing.

The main obstacles to the declaration’s go-
als are cost and time. Due to a wide range of
factors, including inflation, building new re-
actors has become even more expensive than
in the past and the construction phase even
longer. IEA Director Fatih Birol remarked
that besides renewables, which will provide
the greatest amount of energy, nuclear will
also play an important role: “After Fukushi-
ma, there was less interest in nuclear energy,
but it is slowly returning. The lifecycle of exi-
sting plants is being extended. If instead we
seek to build new plants, we must be aware
that it will take a long time. This means that
nuclear energy cannot provide an immediate
contribution to cutting emissions.”
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2024
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As one of the main appointments in
the energy generation sector, the event
brings together nearly 10,000 professio-
nals to address the challenges posed by a
market in constant evolution.
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9 Essen, Germany

www.e-world-essen.com/en/

In its 20 years of existence, E-world
Energy & Water has become the tradi-
tional annual inaugural appointment
for the energy sector. The event brings
together the European energy industry
and serves as a platform for the sector.

World Sustainable Energy
Days (WSED) 2024

March 5-8, 2024

Q Wels, Austria

www.wsed.at

The three-day event dedicated to sustai-
nability will host a series of events inclu-
ding the European Pellet Conference,
the European Energy Efficiency Confe-
rence, the Energy Efficiency Policy Con-
ference, the Industrial Energy Efficiency
Conference and the Young Energy Rese-
archers Conference.
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WindEurope 2024

March 19-22, 2024

@ Bilbao, Spain

windeurope.org/annual2024/

The annual conference on wind energy
will attractc over 10,000 participants
and host dozens of conference sessions
with hundreds of speakers, and over
400 exhibitors to showcase innovations
and sign agreements. The conference
also organizes social events to drive
networking and informative sessions
on wind energy.

European Green Ammonia
Summit 2024

March 6-7, 2024

¢ Diisseldorf, Germany

www.wplgroup.com/aci/event/europe-
an-green-ammonia-summit/

The two-day event will bring together
key industry stakeholders, including
green ammonia producers, hydrogen
suppliers, fertilizer producers, suppliers
of renewable energy, consultants, and
solution and technology providers.

Future of Utilities - Energy
Transition Summit

March 20-21, 2024

Q Amsterdam, Holland

www.futureofutilities.com

The summit on the energy transition
brings together long-standing sector
businesses, innovators, politicians, and
investors to promote the transition
towards a renewable energy ecosystem.
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CESI

CESI is a world-leading technical consulting

and engineering company in the field of technology

and innovation for the electric power sector.

In particular, through its Division KEMA Labs, CESI

is the world leader for the independent Testing,
Inspections and Certification activities in the electricity
industry. With a legacy of more than 60 years

of experience, CESI operates in 40 countries around
the world and supports its global clients in meeting

the energy transition challenges. CESI also provides civil
and environmental engineering services.

The company’s key global clients include

major utilities, Transmission System Operators
(TSOs), Distribution System Operators (DSOs),
power generation companies (GenCos),

system integrators, financial investors and global
electromechanical and electronic manufacturers,
as well as governments and regulatory authorities.
In addition, CESI works in close cooperation

with international financial institutions such as,
among others, the World Bank Group,

the European Bank for Reconstruction

and Development, the European Investment Bank,
the Inter-American Development Bank,

the Asian Development Bank.

CESl is a fully independent joint-stock company
headquartered in Milan and with facilities in Arnhem,
Berlin, Prague, Mannheim, Dubai, Rio de Janeiro,
Santiago de Chile, Knoxville (USA) and Chalfont (USA).

www.cesi.it
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