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EDITORIAL

UNITED FOR THE
ADVANCEMENT OF BRAZIL'S
NUCLEAR PROGRAM

When looking at the central theme of this edition of
Conexao Nuclear, a clear message emerges: Brazil’s nu-
clear sector is in motion and continues to move forward
with consistency, dialogue, and a long-term vision. This

magazine, page by page, is proof of that. Regardless of the
obstacles still faced by specific projects, such as Angra 3

— whose interruption reflects issues of poor management,
not a lack of potential — the national nuclear agenda is
progressing on multiple fronts.

The following pages address topics that reflect the cur-
rent moment: the institutional strengthening of the sector,
the construction of modern legislation, the expanding de-
bate on Small Modular Reactors (SMRs), progress in the
decarbonization agenda for the Legal Amazon, the bottle-
necks and opportunities in nuclear medicine, the impacts
of electricity sector reform, and contributions to the Cli-
mate Plan. In other words, we are not only discussing the
present — we are helping shape the future.

All of this connects to the experience we had at NT2E,
the largest event ever held by Brazil’s nuclear sector. More
than 3,000 participants, 147 institutions involved, and rep-
resentation from industry, research, the power sector, gov-
ernment, and international organizations such as the IAEA.
It was an event that delivered a clear message: nuclear en-
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ergy plays a key role in the energy transition and in Bra-
zil’s development — a message recognized by several seg-
ments of society.

Beyond the impressive numbers, NT2E represented a
convergence of ideas and purposes. It showed that nuclear
is, indeed, strategic. And that its expansion does not rely
solely on large-scale projects, but on a strengthened eco-
system, efficient regulation, technological innovation, and,
above all, collaboration between public and private actors.

This editorial is, above all, a message of progress. Of
unity. Of trust in everything that is being built — with re-
sponsibility, technical rigor, and dialogue. ABDAN has
worked tirelessly to bring the nuclear sector closer to soci-
ety, to the National Congress, to regulatory agencies, and to
the business community. The interview with Congressman
Arnaldo Jardim, for example, shows how the Legislative
Branch has positioned itself as a partner to unblock paths
and ensure legal certainty for the sector.

Even sensitive topics, such as the bottlenecks in nucle-
ar medicine and the impact of electricity sector reform, are
addressed here with transparency and a commitment to
finding solutions. We also show that the debate around
SMRs is advancing, including in innovative contexts such
as maritime regulation — a topic that positions Brazil at the
forefront of the civil use of nuclear technology.

In this context, we reaffirm: Angra 3 is an important
project, but Brazil’s nuclear sector goes far beyond it. The
energy transition requires diversity, and nuclear energy has
a guaranteed role in that process. What is underway is a
movement that encompasses environmental sustainability,
energy sovereignty, technological development, and, above
all, responsibility for the country’s future.

We invite everyone to join this journey. The progress
is real — and as the numbers and articles in this edition
show, it is meaningful and the result of joint efforts. May
this edition inspire even greater engagement, confidence,
and cooperation. Together, with energy and determination,
we continue building the present and future of Brazil’s nu-
clear program. =

Enjoy the read!
Celso Cunha, President of ABDAN
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NUCLEAR ENERGY GAINS
GROUND IN CLIMATE
AGENDA DISCUSSIONS

CLIMATE PLAN WORKSHOP PAVES THE WAY FOR ACTIONS FOCUSED ON ENERGY SECURITY

AND DECARBONIZATION OF THE ENERGY MIX

Brazil is redesigning the foundations of its climate policy
for the next 25 years. One of the main platforms for collec-
tive construction in this process is the in-person workshop
of the Sectoral Mitigation Plan for Energy, Industry, and

Transport — better known as the Climate Plan (Plano Cli-

ma). Held with the participation of representatives from
the government, academia, and the productive sector, the

workshop focused on formulating practical actions to re-

duce greenhouse gas emissions and promote a just and sus-
tainable energy transition.

Amid intermittent renewable sources such as solar and
wind, one particular sector has been seeking greater rec-
ognition for its strategic potential: nuclear. With this per-
spective, Eliene Silva, a specialist and member of the Sus-
tainability Committee of the Brazilian Association for the
Development of Nuclear Activities (ABDAN), participated in
the workshop, contributing proposals aimed at increasing
the role of nuclear energy in Brazil’s electricity mix.

“Nuclear energy can and must be treated as an ally in
decarbonization, as it combines high energy density, low
carbon emissions, and supply reliability. It is an essen-
tial pillar to ensure energy security in a context of grow-
ing electrification,” says Eliene, who collaborated in the
development of three impactful actions, 17 structuring
actions, and two specific action plans focused on nucle-
ar technology.

Among the highlights is the planning for the expansion
of nuclear energy through large power plants to stabilize
the system by 2050, and the use of Small Modular Reac-
tors (SMRs) starting in 2035 to decarbonize energy-inten-
sive segments such as industry and data centers. Another
critical point is the proposal to accelerate the licensing and
operation of a definitive repository for radioactive waste,
considered a key element for the sector’s sustainability.

ADVANCES AND CHALLENGES ON THE AGENDA

During the work sessions, the workshop groups priori-
tized actions that were relevant, feasible, and aligned with
the plan’s timeframe, which spans from 2025 to 2050. “It
was a collaborative, technical, and multidisciplinary pro-
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cess. The nuclear sector showed that it is ready to take
part in Brazil’s energy transition with concrete proposals
— including for long-standing issues, such as the regulato-
ry framework and the diversification of reactor uses,” ex-
plains Eliene.

Despite its current low share in Brazil’s power genera-
tion — around 2.5% — nuclear energy is increasingly being
recognized as a long-term solution to ensure supply stabil-
ity and to meet the climate targets established in interna-
tional agreements, such as the Paris Agreement. Howev-
er, achieving this will require overcoming barriers such as
regulatory modernization and creating financing models
for new projects.

THE INTERNATIONAL EXAMPLE

Countries like Finland, Japan, and Spain have been recon-
sidering the strategic importance of nuclear energy in their
power systems. Finland, for example, recently inaugurated
the Olkiluoto 3 plant and is already seeing positive results:
electricity prices have dropped, and supply security has im-
proved. Japan, after a cautious period following Fukushima,
has resumed its policy of operating nuclear plants. Spain,
in turn, has postponed the timeline for shutting down its
reactors, due to pressure for stable energy sources and the
country’s energy isolation.

RECOGNIZING NUCLEAR
ENERGY AS ASYSTEMIC
RESOURCE REQUIRES ROBUST
PUBLIC POLICIES, REGULATORY
PREDICTABILITY, AND
APPROPRIATE FINANCING
MECHANISMS.
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On the diplomatic front, the movement is also
gaining momentum. In forums such as COP28, 28
countries committed to tripling their installed nu-
clear capacity by 2050 as part of the global decar-
bonization effort.

AN OPPORTUNITY FOR BRAZIL

In this context, the perception is growing that Bra-
zil needs to strategically incorporate the use of nu-
clear energy. The completion of the Angra 3 plant
— which will add 1,405 MW of capacity to the grid
— and the development of new reactors are seen as
essential steps to increase the source’s share and en-
sure the resilience of the electricity matrix.

“The consolidation of nuclear energy as a pillar of
Brazil’s energy transition is not just a technical mat-
ter. It is a strategic choice involving sovereignty, en-
ergy security, and sustainable development,” high-
lights Eliene. According to her, joint efforts among
the public and private sectors and academia will be
decisive in moving forward with the proposals dis-
cussed under the Climate Plan and putting them into
practice with responsibility and transparency.
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NEXT STEPS
The Climate Plan is now moving into the phase of
consolidating and detailing the prioritized actions.

The expectation is that, by the end of the year, the
proposals will be incorporated into national mitiga-
tion strategies. For the nuclear sector, active partici-
pation in building this document represents a mile-
stone. After all, it is the first time that this energy
source receives structured attention within a Bra-
zilian climate plan with clear targets and defined
timelines.

According to experts, recognizing nuclear ener-
gy as a systemic resource — that is, essential to grid
stability — must be accompanied by robust public
policies, regulatory predictability, and appropriate
financing mechanisms.

“If Brazil wants to be a protagonist in the glob-
al race for a low-carbon economy, it must con-
sider nuclear energy as part of the solution. De-
cisions must be made now, based on technical
evidence and a forward-looking approach. That is
what the Climate Plan can represent,” concludes
Eliene.=
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NT2E 2025 REINFORCES
NUCLEAR LEADERSHIP

IN BRAZIL

WITH OVER 3,200 PARTICIPANTS, THE FAIR PROMOTED STRATEGIC DEBATES ON THE

NT2E 2025 — the largest nuclear business and technology
fair in Latin America — established itself as a milestone in
Brazil’s national energy agenda by bringing together, from
May 20 to 22 at ExpoMag (Rio de Janeiro), representatives
from the government, international organizations, indus-
try, academia, and civil society to discuss the future of nu-
clear technology in the country. With more than 150 speak-
ers, 30 panels, short courses, and representatives from 15
countries, the event reaffirmed the strategic role of nucle-
ar energy in building a sustainable, technological, and se-
cure future.

At the opening ceremony, leaders highlighted the deci-
sive moment the sector is experiencing. “It’s time to show
that nuclear means cutting-edge technology, innovation,
autonomy, Brazil, and leadership. NT2E 2025 is proof of
that,” said Celso Cunha, president of ABDAN (Brazilian As-
sociation for the Development of Nuclear Activities). Au-
thorities such as the Minister of the Institutional Security
Cabinet, General Marcos Amaro; the National Secretary for
Geology, Mining, and Mineral Transformation at the Min-
istry of Mines and Energy, Ana Paula Bittencourt; and the
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ELECTRICITY MIX, MINING, ARTIFICIAL INTELLIGENCE, AND NUCLEAR MEDICINE

IAEA Director General Rafael Grossi (via video) were also

present, reinforcing Brazil’s alignment with global decar-
bonization and energy security goals.

STRATEGIC AGREEMENTS

On the first day alone, NT2E hosted the signing of three
strategic agreements. Amazul and IPEN formalized a part-
nership to develop irradiation centers and new materials.
Westinghouse Electric Company and Constellation signed
a confidentiality agreement focused on applications of the
eVince microreactor on drilling platforms. The third part-
nership brought together ABDAN and ABH2 to foster syn-
ergies between the nuclear sector, low-emission hydrogen,
data centers, and innovative technologies, with support
from the Brazilian Data Center Association (ABDC).

ENERGY MATRIX AND MINING:
CHALLENGES AND PATHWAYS
The second day of the event was marked by panels dis-
cussing the future of the electric grid, the uranium market,
and the regulatory framework. In the panel “Challenges
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for the Future of Brazil’s Electricity Mix,” moderated by
Celso Cunha, experts pointed out the need for balance be-
tween renewable and firm energy sources. Marcello Cabral
(ABEEOLICA) and Marcio Trannin (ABSOLAR) advocated
for technological complementarity, while Xisto Vieira (Bra-
zilian Association of Thermoelectric Generators — Abraget)
and Nazareno Aratijo (National Water and Basic Sanitation
Agency — ANA) emphasized the role of water resources. For
Giovani Machado, former director of EPE, there is an urgent
need to establish a new regulatory model that values sta-
bility and reliability — central attributes of nuclear energy.

Uranium mining was also a key focus. In a panel mod-
erated by Caio Seabra (National Mining Agency — ANM), ex-
perts such as Marcos Lee (ADL Mineracio), Marcelo Silves-
tre (Galvani), Felipe Tavares (INB), and Alexander Boytsov
(Rosatom) discussed the growing global demand for the
mineral, driven by the nuclear renaissance in several coun-
tries. Brazil, which holds the sixth-largest uranium reserve
in the world, emerges as a key player in this new scenario.

REGULATORY FRAMEWORK: AN URGENT
NEED FOR MODERNIZATION

The panel “Improving the Regulatory Framework” brought
together leading figures in the sector, including Admiral
Bento, Leonam Guimaraes (Amazul), Alessandro Facure
(CNEN), Reive Barros (Acropolis Energia), and Sanzio Perei-
ra (INB). All were unanimous: Brazil’s regulatory environ-
ment is fragmented and unpredictable, hindering invest-
ment and the expansion of nuclear energy. The proposal is
clear: to create a modern framework aligned with interna-
tional best practices, capable of unlocking projects such as
Angra 3 and future SMRs (Small Modular Reactors).

HACKAPOWER: INNOVATION THROUGH
YOUTH AND DIVERSITY

With 86 students from 37 universities and 52 cities, Hack-
apower 2025 reinforced NT2E’s commitment to talent de-
velopment and decentralized innovation. The competition,
which runs through November, challenges young people
to propose solutions in energy, sustainability, and food se-
curity. Additionally, a lecture on anti-racism marked this
edition, promoting inclusion and equity in technological
spaces.

ARTIFICIAL INTELLIGENCE AND ENERGY
DEMAND

The event’s closing addressed themes that connect cut-
ting-edge technology with contemporary demands. In the
panel “A World with Artificial Intelligence,” moderated by
Renan Lima (ABDC), experts such as Gustavo Brito (Ste-
fanini IHM), Marco Fidos Jr. (ATECH), Marcos Raimundo
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(UNICAMP), and Donato Silva (Volt Robotics) discussed
AT’s role in transforming critical processes, emphasizing

the growing energy demand of data centers and the im-
portance of nuclear energy in ensuring grid stability and
system security.

NUCLEAR MEDICINE: ACCESS, REGULATION,
AND PUBLIC POLICY
Another highlight was the robust program dedicated to nu-
clear medicine. In the panel “The Role of Nuclear Medi-
cine in National Policy and Cancer Control in Brazil,” Sibila
Grallert (Center of Molecular Research — CMR), Elba Etche-
behere (Brazilian Society of Nuclear Medicine — SBMN),
Isolda Costa (IPEN/CNEN), and Congressman Reimont Oto-
ni emphasized the urgency of expanding access to diagnos-
tics and therapies within the SUS (Unified Health System).
Subsequently, experts such as Hamilton Monteiro (Theia
Nuclear), Dr. Claudio Tinoco (Pro Cardiaco Hospital), Re-
nato Costa (ANVISA), and Dr. Gustavo Gomes (Clinica Ni-
cleos) discussed the logistical and regulatory bottlenecks
that impact the sector.

The shared conclusion was the need to modernize pro-
cesses, integrate agencies, and boost nuclear medicine as
a key ally of public health.

SCIENCE AND SOLIDARITY SIDE BY SIDE

NT2E 2025 also promoted a campaign to collect non-per-
ishable food for social institutions. The initiative reinforc-
es the nuclear sector’s commitment to social responsibility
and to building a more just country.
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LIFE-SAVING TECHNOLOGY:
THE CHALLENGES OF
NUCLEAR MEDICINE IN

BRAZIL

SCIENTIFIC ADVANCES, PRECISION THERAPIES, AND EARLY DIAGNOSES FACE
STRUCTURAL BOTTLENECKS AND DEPENDENCE ON IMPORTED SUPPLIES

Imagine detecting cancer at an early stage, with extreme-
ly high precision, and beginning a treatment that targets
the disease directly — with fewer side effects and a higher
chance of success. This is the promise — and the reality —
of nuclear medicine, a medical specialty that is transform-

ing healthcare worldwide. However, despite its potential,
Brazil still faces structural and logistical barriers that hin-
der the expansion of this technology, especially within the
public healthcare system.

Nuclear medicine uses radioisotopes — unstable atoms

DISTRIBUTION OF NUCLEAR MEDICINE IN BRAZIL

The Southeastaccounts for 54% of all facilities in the country

Nuclear medicine facilities
By region:

North

Northeast

Central-West

Source: ABDAN
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By type of use

m Imaging diagnostics
m Therapies

1 Veterinary use
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INSTABILITY IN THE
SUPPLY OF THIS
INPUT DIRECTLY
IMPACTS BOTH

THE NUMBER AND
QUALITY OF EXAMS
PERFORMED.

that emit radiation — for imaging diagnostics and target-
ed therapies. One of the field’s major innovations is the
so-called theranostics approach, which combines diagno-
sis and treatment in a single protocol. This personalized
method allows for highly effective visualization and treat-
ment of tumors, saving time — and lives.

BRAZIL GOING AGAINST THE GLOBAL
TREND

The global nuclear medicine market, valued at between
US$ 5 and 10 billion in 2022, is expected to exceed US$
25 billion by 2030. This growth reflects not only scientific
progress but also the rising demand for more accurate di-
agnostics and personalized treatments. Yet Brazil has not
kept pace with this trend.

One of the main bottlenecks is the production and dis-
tribution of radioisotopes. Although the country has elev-
en cyclotrons — particle accelerators used to produce short
half-life radioisotopes such as fluorine-18 — it still depends
on external sources for the supply of molybdenum-99, the
raw material essential for technetium-99m, a radiophar-
maceutical used in around 80% of diagnostic procedures
in the field.

A chart showing a wide range of isotopes used for diag-
nosis (blue) and therapy (orange) for various types of cancer
and other conditions. Courtesy of Nuclear Medicine Europe.

“However, Brazil still depends on external sources for the
supply of molybdenum-99, which is essential for producing
technetium-99m, one of the most widely used radiopharma-
ceuticals in nuclear medicine. This external dependence and
the logistical challenges involved in transporting radioactive
materials pose significant obstacles for the specialty in the
country,” explains Sibila Grallert, Managing Director at CMR
Pharma and member of ABDAN’s Advisory Board.

Instability in the supply of this input directly impacts both
the number and the quality of exams performed, potentially
compromising early diagnoses and more effective treatments.
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INEQUALITY IN ACCESS

Brazil currently has 467 nuclear medicine facilities, in-

cluding hospitals, clinics, and specialized centers. Of
these, 457 focus on imaging diagnostics, 10 operate with
therapies, and one is dedicated to veterinary use. How-
ever, this distribution is uneven: 253 are located in the
Southeast, followed by the South (76), Northeast (74), and
Center-West (41).

“Despite this infrastructure, access to nuclear medicine
services remains unequal, limiting the most vulnerable
populations’ access to technological advancements in the
field,” says Sibila.

This imbalance is especially felt within the Unified
Health System (SUS), where the availability of radioiso-
tope-based exams and treatments remains limited, forc-
ing patients into long waiting lists or to resort to less ef-
fective alternatives.

STRATEGIC POTENTIAL AND THE NEED FOR
PUBLIC POLICY

In addition to the direct impact on patients’ lives, the nu-
clear medicine chain drives a complex ecosystem: it in-
volves scientific research, the training of highly qualified
professionals, and national technological development. It
is, therefore, a strategic opportunity for the country.

“Nuclear technology plays a fundamental role in the
modernization of medicine. The use of radioisotopes in di-
agnostics and treatment is an indispensable tool for saving
lives and ensuring more precise medical approaches,” says
Celso Cunha, president of ABDAN.

According to experts in the sector, it is essential to
strengthen the national technological infrastructure,
stimulate research investments, and design specific pub-
lic policies for nuclear medicine. The goal is clear: to en-
sure that all Brazilians — regardless of where they live

— have access to a more modern, efficient, and humane
healthcare system. =



INTERVIEW

NUCLEAR ENERGY,
SUSTAINABILITYAND
SOVEREIGNTY: THE
PATHS DEFENDED BY
CONGRESSMAN ARNALDO

JARDIM

With a strategic view of Brazil’s role in the global energy
transition, Federal Congressman Arnaldo Jardim (Cidada-
nia-SP) has stood out as one of the most active voices in
the National Congress advocating for the peaceful and sus-
tainable use of nuclear energy. Currently serving as Chair of
the Energy Transition Committee in the Chamber of Depu-
ties, Jardim has been leading legislative proposals—such as
the creation of the Energy Transition Acceleration Program
(PATEN)—and promoting debates on the future of Brazil’s
energy matrix. In this interview with Conexdo Nuclear maga-
zine, the lawmaker analyzes the obstacles and opportunities
for expanding nuclear energy in Brazil, defends the need for
a new legal framework for the sector, and explains how the
country can combine energy sovereignty, economic growth,
and decarbonization.

1-You have advocated for resuming construction on
Angra 3 and for expanding nuclear energy in Brazil. What
are the main barriers to advancing this agenda, and how
can they be overcome?

The viability of Angra 3 and nuclear expansion depends
less on technology—Brazil already masters the nuclear fuel
cycle—and more on political will, efficient governance, and
creative financing. If integrated as part of a diversified ma-
trix—not as a competitor, but as a complement to renew-
ables—nuclear energy can strengthen Brazil’s energy secu-
rity in a green transition scenario.

The path forward requires technical dialogue, trans-
parency, and strategic vision—especially when consid-
ering the investments already made in the sector, which
cannot be jeopardized by a narrow analysis focused solely
on the project’s high costs, rather than a broader, global
perspective.
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The main barriers are a lack of investment, complexity
and associated risks, and high costs. To overcome them, we
need a new, modern legal framework that sets clear goals

and streamlines processes. This will be essential to estab-
lish international partnerships, absorb more nuclear ex-
pertise, and attract foreign capital to invest in the sector.

2 - How do you view the role of nuclear energy in

Brazil's energy matrix, particularly in complementing
intermittent renewable sources such as solar and wind?
Nuclear energy can play a strategic and complementary
role in Brazil’s energy matrix, especially in light of the ex-
pansion of intermittent sources like wind and solar, and
the growing climate challenges. Nuclear is not a competi-
tor to renewables; it is a structural ally.

Countries that fail to include the nuclear component
in their energy strategies will lose their “passport to the
future.” With its production versatility, nuclear energy is
indispensable to Brazil’s energy security.

Brazil has unique conditions to lead a low-carbon hybrid
model: hydropower as “natural batteries,” wind and solar as
variable sources, and nuclear as a firm base. Angra 3 would
be a symbolic step in this direction, but the strategy must

1
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also include SMRs (Small Modular Reactors) and innovation
in sustainable fuels. The key is to plan the energy system as
an integrated ecosystem, not as isolated sources.

3 - You proposed the creation of a green guarantee fund
to finance the energy transition. How could this fund
benefit nuclear projects, and what would be the criteria
for accessing these resources?

Law 15.103/25, which I authored, establishes the Energy
Transition Acceleration Program (PATEN) and creates a
green guarantee fund focused on mitigating the risks of
complex low-carbon projects, including nuclear energy. Its
design can catalyze investment in Brazil’s nuclear sector by
resolving longstanding bottlenecks—provided it is aligned
with rigorous sustainability criteria.

PATEN is not a “subsidy.” It is a risk-equalization mech-
anism. The regulation will define the executive branch
agency responsible for analyzing the projects and will also
establish the analysis criteria, procedures, and approval
conditions. Companies will then be able to request that the
National Treasury transfer tax credits they hold against the
Union to the Green Fund, which will issue a guarantee to
be used in securing project financing.

It is important to stress that no public funds will be al-
located. The loan guarantees are backed by tax credits al-
ready granted by the Federal Revenue Service. Even in the
event of default, the credits will be released on schedule,
with no impact on the federal budget.

4 - You chaired debates on the importance of nuclear
energy in the global context. What lessons can Brazil
learn from other countries that have invested in nuclear
energy, and how can these experiences be adapted to
Brazil's reality ?
In June 2024, the Energy Transition Committee of the Cham-
ber of Deputies—which I chair—held an important debate
on nuclear energy, featuring Rafael Mariano Grossi, Director
General of the International Atomic Energy Agency (IAEA).
According to him, the climate change scenario has contrib-
uted to increased recognition of nuclear energy as a key tool
for decarbonizing the more polluting sectors of the economy.
Brazil can draw valuable lessons from countries with
successful nuclear trajectories, adapting them to its own
geographic characteristics, energy matrix, and industrial
capacity. We must build our own path—but we can and
should be inspired by others: China’s industrial capacity,
Canada’s agility in developing SMRs, and the United States’
creative financing and risk reduction strategies. Nuclear is
not just energy; it is technological sovereignty. Brazil has
uranium, niobium, and rare earths. What we lack is a na-
tional strategy to integrate them, as other countries do.
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NUCLEARIS NOT A
COMPETITORTO
RENEWABLES — IT°S A
STRUCTURAL ALLY.
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5 - You have supported modernizing the legal
framework for the nuclear sector and the creation of a
parliamentary front to advance this agenda. What are
the main aspects that need to be updated, and how can
Congress help attract private investment in a secure and
strategic way?
The update of Brazil’s nuclear legislation should focus on
enhancing safety, modernizing standards, and adapting
the legal framework to new technologies and challenges,
such as the energy transition and radioactive waste man-
agement. Additionally, we need to foster a favorable envi-
ronment for public-private partnerships, facilitate corpo-
rate investment in workforce training, and establish clear
and transparent communication rules.

Congress has the opportunity to transform Brazil into
a 21st-century nuclear power—provided it develops fi-
nancial instruments that attract private capital without
giving up state control, since the sector is strategic for
the country.

6 - Considering the importance of strategic minerals

for the development of energy technologies, how do

you assess Brazil's role in the global supply chain of
these minerals, and what public policies are needed to
strengthen this sector?

Brazil has exceptional geological potential in critical and
strategic minerals, but it faces structural challenges in
turning this into global leadership. We can evolve from be-
ing an exporter of mineral commodities to a global leader
in green high-tech value chains. But this will require state
coordination, pragmatic international partnerships—with
a focus on technology—and an integrated vision that con-
nects mining, energy, and industry.

That is why approving Bill PL 27/80 of 2024, for which I
am the rapporteur, is so important. Authored by Congress-
man Zé Silva, who leads the Parliamentary Front for Sus-
tainable Mining, the bill sets out guidelines for the sector,
extending incentives for mining companies to explore in-
puts used in the energy transition. It will also define the
taxonomy and governance rules. =
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ARTIFICIAL INTELLIGENCE:
ANEW FRONTIER FOR THE
NUCLEAR INDUSTRY

NT2E PANEL HIGHLIGHTS HOW Al CAN TRANSFORM THE SECTOR

AND HELP POWER THE DATA AGE
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At a time when Artificial Intelligence (Al) is breaking barri-
ers and redefining operations across virtually every produc-
tive sector, the topic is gaining traction in the nuclear in-
dustry as well. During NT2E 2025, the panel “A World with
Artificial Intelligence” shed light on the impact of this tech-
nology in the nuclear field and, most notably, on the inter-
section between Al, data centers, and energy demand—a
convergence that is already drawing attention from experts,
investors, and policymakers.

Moderated by Renan Lima, president of the Brazilian
Association for Computing Development (ABDC), the dis-
cussion brought together prominent figures such as Gus-
tavo Brito (Stefanini IHM), Marco Antonio de Almeida Fidos
Junior (ATECH), Marcos Medeiros Raimundo (UNICAMP),
and Donato Silva (Volt Robotics). The panel covered a wide
range of topics—from Al-driven advancements in safety
and process automation in critical facilities to its role in
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the booming data center market and the urgent need for
reliable energy sources to sustain it.

“Today, the energy load is no longer concentrated in
generation but in distribution. In this context, placing a
Small Modular Reactor (SMR) next to a data center address-
es challenges that used to require multiple actors—govern-
ment, infrastructure, concessions. It’s a direct and strategic
solution,” said Renan Lima.

According to the ABDC president, Brazil currently has
around 600 MW of installed capacity in commercial data
centers. But the real opportunity lies in Al-training data
centers, which do not require low-latency networks and
can therefore be located in remote regions—as long as there
is firm energy supply. “If Brazil manages to seize this trend,
leveraging its already clean energy matrix and incorporat-
ing SMRs, we could position the country as a global refer-
ence in the sector,” Lima added.
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Al AND ENERGY: AN INEVITABLE
CONVERGENCE

During the panel, experts emphasized that the growth of
Al is directly tied to countries’ energy capacity. “Language
models like ChatGPT or machine learning systems require
intensive and continuous processing. Al operates in real
time, with decisions that must be made in either assisted
or fully autonomous fashion. And that is only possible with
energy stability,” explained Professor Marcos Medeiros Rai-
mundo from UNICAMP.

He noted that Al is no longer just a theoretical field.

“The original focus was to model human intelligence—to
understand how the brain thinks, learns, and solves prob-
lems. Today, with advances in machine learning, we’re see-
ing systems that operate with massive volumes of data and
produce complex responses—raising the bar in terms of en-
ergy demands,” he said.

The panel also explored the practical implications of Al
for operating nuclear facilities. Al-based tools are already
being used to predict failures, optimize safety routines, in-
terpret data in real time, and even assist in regulatory and
technical licensing processes. In this context, intelligent
automation is emerging as a key competitive advantage
for the sector.

THE ROLE OF SMRS IN THE DIGITAL FUTURE
The experts’ greatest bet, however, is on Small Modular
Reactors (SMRs). In addition to offering greater flexibili-
ty and the ability to be installed close to demand centers,
SMRs operate with high reliability, zero intermittency, and
low carbon emissions—critical attributes for sustaining the
data centers of the future.

“More than 90% of Brazil’s power grid already runs on
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“"WE ARE FACING SYSTEMS
THAT OPERATE WITH
MASSIVE VOLUMES OF DATA
AND PRODUCE COMPLEX
RESPONSES-SETTING A

NEW STANDARD FOR ENERGY
DEMAND."

renewable sources. By incorporating nuclear energy—es-
pecially SMRs—we have a real opportunity to consolidate
a clean and stable matrix that can support not only the
digitalization of the economy but also the development
of strategic sectors like AI” said Celso Cunha, president
of ABDAN.

A CONVERGING AGENDA
The NT2E 2025 panel left a clear message: the rise of Arti-
ficial Intelligence and the establishment of Brazil as a hub
for data centers will not happen without energy planning—
and nuclear energy must be a key part of that process.
Under ABDAN’s leadership, Brazil’s nuclear sector
remains alert to the opportunities created by the digital
revolution. The integration between Al and energy is no
longer a possibility—it is an irreversible reality. And Bra-
zil, with its technical expertise, clean energy matrix, and
strategic resources, has all the elements needed to lead
this new chapter. =
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TOWARDS A NEW LEGAL
FRAMEWORKFOR NUCLEAR
ENERGY IN BRAZIL

ANALYSIS PROPOSES DEEP LEGISLATIVE UPDATES TO ATTRACT INVESTMENT, PROMOTE

INNOVATION, AND ENSURE LEGAL CERTAINTY

Brazil is at a critical turning point for the nuclear sector.
Although the country has a well-established legal struc-
ture—grounded in historical legislation and strict consti-
tutional provisions—the current regulatory framework is
no longer sufficient to meet today’s technological, environ-
mental, and economic challenges. That is the conclusion
of a study by Leonam dos Santos Guimaraes, Technical Di-
rector of ABDAN, who analyzes the main bottlenecks of the
current legislation and proposes the creation of a new Gen-
eral Nuclear Energy Law.

This proposed legislation aims to update the set of rules
currently governing everything from uranium mining to the
production of radiopharmaceuticals. It would incorporate

international best practices, ensure legal certainty, and
open the door to public-private partnerships across sever-
al areas—including power generation.

WWW.ABDAN.ORG.BR

WHAT WOULD CHANGE COMPARED TO THE
CURRENT MODEL?

Electricity Generation Today, only Eletronuclear is autho-
rized to operate nuclear power plants. The new law would
introduce a concession or authorization regime, maintain-
ing state control while enabling private investment and the
construction of Small Modular Reactors (SMRs).

Mining and the Nuclear Fuel Cycle Currently under the
exclusive control of INB, the proposal would allow part-
nerships with the private sector through cooperation con-
tracts, under the oversight of ANSN and ANM (National
Mining Agency), expanding exploration of Brazil’s geolog-
ical potential.

Medical and Industrial Applications Following Consti-
tutional Amendments 49/2006 and 118/2022, which opened
radioisotope production to the private sector, the new law
would establish clear rules for safety, licensing, and qual-
ity control in this emerging environment.

Safety and Safeguards The proposal strengthens
ANSN’s role as the full regulatory authority, establishing
mechanisms for accident prevention, physical protection,
and cybersecurity of nuclear facilities, while also ensuring
transparency and public participation in decision-making
processes.

15
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KEY PROPOSALS

CREATION OF A NUCLEAR EMERGENCY FUND

To finance rapid-response actions and compensa-

tion in the event of accidents.

NATIONAL NUCLEAR ACCOUNTING SYSTEM
To ensure full traceability of all nuclear materials
within the country.

NATIONAL SITE PLAN FOR NUCLEAR FACILITIES
Would eliminate the need for a separate law for each
new nuclear project.

MANDATORY R&D INVESTMENT

Sector companies would be required to allocate
a percentage of their revenue to research and
innovation.
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INSTITUTIONAL ADVANCEMENT: MORE
SECURITY, MORE INVESTMENT

Leonam’s proposal emphasizes that a clear and modern
legal framework is essential for Brazil to fully realize its
nuclear potential. This means not only completing stalled
projects like Angra 3 but also fostering a favorable environ-
ment for attracting new investments—especially in emerg-
ing technologies such as SMRs and advanced reactors.

In addition, the legal certainty offered by a robust reg-
ulatory framework is key to integrating Brazil into global
nuclear value chains—whether through the export of ra-
diopharmaceuticals, scientific collaboration, or the sale
of clean, reliabl =

ACCESS THE FULL STUDY
Want to explore all the details of the E E
proposal to modernize Brazil’s nuclear

legal framework? Scan the QR code and H
read the full article on ABDAN’s website. E
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A SMOKELESS AMAZON:
WHY NUCLEAR ENERGY
COULD BEAKEY PIECE

IN THE REGION'S ENERGY

TRANSITION

FOCUSED ON DECARBONIZATION AND ACCESS FOR REMOTE COMMUNITIES,
THE AMAZON REQUIRES INNOVATIVE SOLUTIONS

On the map of Brazil’s energy transition, there is a region
where the challenges are as vast as its strategic importance:
the Legal Amazon. With its immense territory, countless iso-
lated communities, high logistical costs, and environmental
sensitivity, the search for clean and reliable energy sources
has become urgent—not only from an environmental stand-
point, but also socially and economically. In this context,
once-distant technological alternatives such as Small Mod-
ular Reactors (SMRs) are beginning to gain ground in discus-
sions about the future of the region’s energy mix.

According to the perspective of ABIAPE (Brazilian Asso-
ciation of Self-Production Energy Investors), no single en-
ergy source will be sufficient to tackle the challenge. “It’s
important to remember that there’s no one-size-fits-all
solution to complex problems. In this sense, nuclear en-
ergy—especially through SMRs—is a promising option to
complement the energy matrix of the Legal Amazon and
support the region’s decarbonization,” says Mario Menel,
president of the association.

His statement reflects a necessary pragmatism: in the
short term, SMRs won'’t replace currently operating sourc-
es such as diesel, which is still widely used in isolated sys-
tems. However, nuclear technology—non-emitting and ca-
pable of continuous operation—could be strategic in areas
where transporting fossil fuels comes with high costs and
ongoing logistical risks. “Although the technology still
faces hurdles such as regulatory development and public
acceptance, it offers a medium- to long-term alternative,
especially in very remote areas where fuel transport is ex-
pensive and risky,” Menel adds.

This long-term perspective aligns with a broader move-
ment the Brazilian government is trying to establish. With the
launch of the Energias da Amazonia program, federal author-
ities have opened a direct channel with the private sector to
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stimulate projects aimed at decarbonization and increased

energy security in the region. The public calls for proposals

include not only large infrastructure works but also energy
efficiency initiatives, storage solutions, and microgeneration.

“The challenges are significant. Environmental licensing

processes are complex throughout Brazil, and even more

so in the Amazon, given the region’s environmental and

social sensitivity,” says the ABIAPE president. In addition

to environmental concerns, logistics pose a major obstacle:

in many places, access is only possible by boat or plane.
This physical isolation demands energy solutions with low
maintenance, high reliability, and long operational life—
all of which are areas where nuclear technology, including
SMRs, can make a real difference.

Even so, Menel believes the Energias da Amazdnia pro-
gram creates real opportunities for private sector participa-
tion—even with smaller investments and controlled risks.

“The call for proposals includes a range of actions beyond
large-scale construction. This allows companies to partici-
pate with smaller-scale investments and manageable risks.”

A COLLECTIVE EFFORT
In parallel, ABIAPE is also closely monitoring hybrid mod-
els—that is, the combination of different renewable sources
with storage systems. The idea is to balance the strengths
of each technology while mitigating their limitations.
“Once again, there’s no single solution for complex prob-
lems. In this sense, hybridization is a sound path forward,
as it brings out the best in each technology,” says Menel.
He also notes that this model is being encouraged through
the 2025 Isolated Systems Auction, which promotes config-
urations that rely heavily on renewable energy.
The critical variable in this context is energy storage.
Without it, integrating intermittent sources like solar be-
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NUCLEAR ENERGY OPPORTUNITIES
FORTHE AMAZON

LEGALAMAZON

59% of Brazil's
territory

Reduces costs and logistical risks
Eliminates the expensive
transportation of fossil fuels

Zero greenhouse gas
emissions

Continuous operation with
no air pollution

Low maintenance
and high reliability
Idealfor hard-to-reach areas

S & P

Source: ABDAN

WITH ISOLATED COMMUNITIES
AND HEAVY DEPENDENCE

ON FOSSIL FUELS, THE LEGAL
AMAZON URGENTLY NEEDS
AN ENERGY TRANSITION.
SOLUTIONS LIKE SMRS,
HYBRID RENEWABLES, AND
STORAGE ARE GAINING
TRACTION IN A DEBATE

THAT GOES FAR BEYOND
INFRASTRUCTURE-IT'S
ABOUT SOVEREIGNTY, THE
ENVIRONMENT, AND THE
FUTURE.
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comes a risk to system reliability. “Without storage,

system operations become more complex and less
reliable. Advancements in this area will be decisive
to ensure grid stability in the region and reduce de-
pendence on fossil fuels,” he adds.

The pursuit of both energy and regulatory stabil-
ity also relies on institutional efforts. ABIAPE has
been actively involved in discussions with the fed-
eral government and advocates for measures that re-
duce emissions while easing the burden of the Fuel
Consumption Account (CCC), one of the major bot-
tlenecks in the Legal Amazon’s power sector.

“ABIAPE has publicly expressed support for gov-
ernment initiatives aimed at decarbonizing the Le-
gal Amazon, particularly the Energias da Amazonia
Program. The association is especially supportive of
measures that help reduce emissions while also low-
ering CCC costs,” says Menel.

The Legal Amazon demands more than promises—
it requires technical solutions, strategic vision, and in-
stitutional coordination. Among the emerging alter-
natives, nuclear energy—and particularly SMRs—is
beginning to occupy a legitimate place in conversa-
tions about the region’s future. Not as a silver bullet,
but as part of a collective effort to build a smokeless,
more integrated, more stable, and cleaner Amazon. =

Photo: Andre Deak
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POWERSECTORIN
TRANSITION: CHALLENGES
AND OPPORTUNITIES

EXPERTS STRESS THE NEED TO RECOGNIZE THE VALUE OF FIRM POWER SOURCES AMID
MARKET LIBERALIZATION AND HIGHLIGHT THE STRATEGIC ROLE OF NUCLEAR ENERGY IN

BRAZIL'S ENERGY SECURITY

The reform of Brazil’s electricity sector is underway and
promises to profoundly reshape how energy is generated,
traded, and consumed across the country. As discussions
advance around full market liberalization—which would

allow all consumers, including low-voltage residential us-
ers, to freely choose their energy supplier—concerns are
also growing over the impact of this modernization on tra-
ditional and firm power sources, such as nuclear energy.
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According to Mario Menel, president of the Brazilian As-
sociation of Self-Production Energy Investors (ABIAPE), nu-
clear energy could face significant challenges in this new
scenario. “Competition among all sources, with a focus on
price and flexibility, may create a tough environment for
nuclear, which offers limited operational flexibility—espe-
cially as intermittent renewable sources like solar and wind
gain ground,” explains the expert.
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Beyond flexibility, the high capital cost of nucle-
ar projects is another sensitive issue. “Nuclear ener-
gy requires very large upfront investments and long
maturation periods. These factors make it harder to
develop new projects in a market that favors quick-
er returns and less capital-intensive ventures,” Me-
nel adds.

STRATEGIC ROLE

Despite these challenges, Menel believes there is
room for nuclear energy to play a strategic role in
the redesigned electricity sector—particularly due
to its capacity to ensure energy security and its low
carbon emissions.

“Nuclear power generation is independent of hy-
drological conditions and extreme weather events,
which makes it highly reliable. That’s a crucial ad-
vantage in a system seeking stability amid growing
reliance on intermittent sources,” he states.

To ensure nuclear energy remains competitive in
this new environment, Menel argues that value must
be placed not only on the electricity delivered, but
also on the specific attributes of each source. “For
nuclear, reliability is an asset that must be priced.
This could be done, for example, by creating a ca-
pacity market,” he suggests.

The executive also stresses the importance of
regulatory and institutional progress. “Environmen-
tal agencies need to accelerate licensing processes,
and investors must have legal certainty. Only then
will new projects—including private sector partici-
pation—be viable.”

STATE-LED PRESENT, HYBRID FUTURE
Currently, the leadership of Brazil’s nuclear sector
lies with Eletronuclear, the state-owned company
that operates Angra 1 and Angra 2, and is building
Angra 3. According to Menel, the company will re-
main the sector’s main player in the short and me-
dium term. Still, a more dynamic role is possible as
the market opens.

“In a liberalized market, Eletronuclear could po-
sition itself as a long-term provider of firm power, of-
fering predictability and stability to consumers who
value those attributes,” he points out.

Looking ahead, the nuclear sector could evolve
to include private projects—particularly with Small
Modular Reactors (SMRs). “The growth of these proj-
ects would depend on changes to the legal frame-
work, since current Brazilian law grants a state mo-
nopoly over nuclear power generation. Opening the
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“WITH HIGH CAPITAL COSTS
AND LOW FLEXIBILITY,
NUCLEAR ENERGY SEEKS
RECOGNITION FOR

ITS RELIABILITY AND
STRATEGIC ROLE IN ENERGY
SECURITY."”

sector to private initiatives could boost dynamism
and attract investment,” says Menel.

ENERGY SECURITY IN FOCUS

While energy market liberalization brings many op-
portunities, it also introduces risks—especially re-
garding supply security. According to Menel, a major
concern is the possibility of overlooking the tech-
nical attributes of different sources during the re-
form process.

“If the reform is guided solely by the price of gen-
erated electricity, without factoring in reliability and
flexibility, we risk compromising the security of the
national power system,” he warns.

In this context, nuclear energy emerges as a stra-
tegic ally. “Nuclear generation enhances system sta-
bility and ensures continuous supply—particularly
during hydrological crises or periods of low renew-
able output. Additionally, it helps Brazil meet its
carbon reduction targets,” he emphasizes.

MODERNIZATION THROUGH PLANNING
To ensure that power sector reform meets its goals
without undermining energy security or sidelining
strategic sources like nuclear, Menel calls for careful
planning and a balanced approach. “Modernization
is necessary, but it must come with mechanisms that
recognize and reward all the services delivered by
different energy sources. Otherwise, we risk penal-
izing the very technologies that contribute the most
to system stability,” he concludes.

As reform discussions continue in Congress and
among sector stakeholders, the future of nuclear
energy in Brazil remains open—and closely tied to
the country’s ability to build a modern, sustainable,
and secure energy market for all Brazilians. =
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SMR REGULATION
ISCRUCIAL IN THE

MARITIME ENVIRONMENT

WITH THE GROWING USE OF SMALL MODULAR REACTORS IN

MARITIME CONTEXTS, BRAZIL BETS ON STRATEGIC REGULATION TO ENSURE SAFETY

WITHOUT HALTING INNOVATION

Small Modular Reactors (SMRs) represent a prom-
ising technological frontier for energy generation
in isolated environments, such as ships and naval
platforms. However, innovation brings the chal-
lenge of adapting — without weakening — existing
regulatory frameworks. In this context, the role of
the Naval Secretariat for Nuclear Safety (SecNSNQ)
is strategic: the agency is responsible for ensuring
that Safety, Security, and Safeguards (3S) go hand-
in-hand with the technical and regulatory feasibili-
ty of these projects.

Created in December 2022 and headquartered in
Rio de Janeiro, the SecNSNQ is responsible for regu-
lating, licensing, supervising, and controlling both
civil and military vessels equipped with onboard
nuclear plants, ensuring nuclear safety, radiation
protection, and the transportation of nuclear fuel
in maritime and river environments. The Secretari-
at comprises around 50 specialists, primarily PhDs
and MScs in physics and engineering.

According to Admiral Petronio Augusto Sique-
ira de Aguiar, Naval Secretary for Nuclear Safety
and Quality, striking a balance between nuclear
safety and minimizing regulatory impacts is a de-
mand from society itself. “While society demands
safety, it also wants access to the benefits that ion-
izing radiation can bring to daily life—in energy,
medicine, agriculture, industry, and beyond,” he
affirms. In his view, particularly in maritime appli-
cations, nuclear energy has strong potential to re-
duce CO, emissions—whether used for propulsion
or to generate electrical and thermal energy for off-
shore installations.

“Obviously, it is the nuclear regulator’s role to
protect the public and the environment from the
harmful effects of radiation, but that goal must be
pursued using a graded approach,” he explains.
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This approach, he says, allows the regulator to im-
pose stricter requirements on higher-risk activities,
while avoiding over-regulation that could drive up
service costs and, consequently, affect society as a
whole.

According to the Naval Secretary, “every in-
dustrial activity carries risk, and the challenge is
to determine what level of risk is acceptable.” He
points out that, generally, beneficiaries of a given
activity tend to tolerate more risk than those who
do not benefit from it—such as in air travel. “It’s
understood that beyond a certain point, reducing
risk further requires disproportionate investment.
This is the basis upon which the regulator imposes
requirements,” he notes. He also emphasizes the
importance of establishing technologically neutral
requirements.

From the Admiral’s perspective, international
regulatory harmonization is not just a viable path—
it’s the best path to accelerate naval SMR projects.
He draws a comparison with civil aviation, where
shared global standards allow aircraft to be built in
one country, fueled in another, piloted by profes-
sionals from a third, and operated in multiple ju-
risdictions. “There must be harmonization so that
any country can clearly understand which require-
ments a nuclear-powered vessel complies with. This
also allows for joint work between regulators,” he
explains.

Brazil, he adds, has played an active role in
this global conversation. “Both the SecNSNQ
and DRS/CNEN (future ANSN) are part of the
IAEA’s Nuclear Harmonization and Standardiza-
tion Initiative (NHSI), in broad cooperation,” he
emphasizes.

Another key point is the importance of close in-
teraction between the regulator and license appli-
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“OBVIOUSLY, IT IS THE
NUCLEAR REGULATOR’S
ROLE TO PROTECT

THE PUBLIC AND THE
ENVIRONMENT FROM

THE HARMFUL EFFECTS

OF RADIATION, BUT

THAT GOAL MUST BE
PURSUED USING A GRADED
APPROACH."

cants, especially in innovative projects. Augusto
highlights that this proximity is recommended by
the International Atomic Energy Agency (IAEA) for
any nuclear activity. “Such collaboration—without
compromising regulatory independence—is encour-
aged to accelerate licensing and optimize efforts
among regulators, designers, builders, and opera-
tors,” he states.

In the case of innovative reactors, this relation-
ship becomes even more critical, since regulato-
ry requirements are usually broader and specif-
ic guidance on how to meet them may be lacking.

“Often, dialogue is necessary to refine First-Of-A-
Kind (FOAK) project designs,” he says. He notes a
growing trend toward pre-licensing processes, in
which discussions of sensitive topics begin even
before sufficient information is available for for-
mal licensing.

Regarding cooperation among regulatory author-
ities to avoid redundant licensing, the Naval Secre-
tary notes that the industry’s long-standing ambi-
tion has been to achieve a single licensing system
accepted by all countries. “In the past, there were
some efforts toward this goal, but they fell short.
More recently, the IAEA has chosen to invest in the
harmonization and standardization of approaches
between regulators and the industry,” he explains.
While a unified license may still be far off, he says
the current recommendation is for regulators to
establish bilateral or multilateral agreements to
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share information and mutually recognize safety
assessments.

“Joint licensing will depend on the maturity
level of the regulators involved, the formaliza-
tion of shared information, and the conditions
laid out in those agreements,” he states. To that
end, the parties must harmonize their require-
ments and assessment methods and have com-
patible licensing processes. “Work done by one
regulator should not have to be repeated by an-
other,” he emphasizes.

REGULATORY MONITORING
COMMISSION

In Brazil, the SecNSNQ has established a Monitoring
Commission for the Regulation of Vessels with On-
board Nuclear Plants, which oversees ongoing activ-
ities and exchanges information with key stakehold-
ers in the sector. “Within the Naval Nuclear Safety
and Quality Directorate, a dedicated department
was also created to address new technologies,” he
adds. At the national level, Petronio stresses that all
relevant regulatory bodies involved in a given instal-
lation should also establish agreements to avoid re-
dundant licensing.

Commenting on the challenges of licensing
FOAK (First-Of-A-Kind) technologies, the Secre-
tary points to the lack of project maturity and the
regulatory requirements themselves as the main
obstacles. “That’s why building prototypes and
experimental stations for safety demonstration
is necessary,” he explains. According to him, this
process often leads to revisions—either to the de-
sign or the requirements themselves—which is
natural in innovation. “One way to mitigate these
issues is through early engagement between regu-
lators and stakeholders to anticipate potential dif-
ficulties,” he says.

Finally, on the application of the 3S principles
(safety, security, safeguards) to the regulation of
maritime SMRs, Petronio affirms that they are ap-
plied in the same way as for land-based facilities,
but with attention to the specific characteristics of
the maritime environment. “Many of these installa-
tions will be in constant motion, which complicates
oversight and monitoring,” he notes. The challenge,
therefore, is to develop regulatory mechanisms that
protect the environment and the population with-
out hindering the advancement of a technology that
could represent a strategic leap for Brazil in energy
and naval innovation. =
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POLINALION: “WITHOUT
NUCLEAR ENERGY,
CARBON NEUTRALITY IS

IMPOSSIBLE"

ROSATOM'S DIRECTOR OF SUSTAINABILITY DEFENDS NUCLEAR ENERGY AS AKEY
ELEMENT IN ACHIEVING CARBON NEUTRALITY AND OUTLINES THE COMPANY'S
INITIATIVES TOWARD A CLEANER, SAFER, AND MORE COOPERATIVE ENERGY FUTURE.

On the eve of COP 30, which will be held in Brazil, Conexao
Nuclear interviewed Polina Lion, Director of the Sustain-
able Development Department at the Russian state corpo-
ration Rosatom. She is responsible for implementing sus-
tainability practices within the company, participating in
global climate dialogues, and strengthening international
cooperation in green technologies.

“Sustainable development for us is not just a strategy,
but an integral part of our business model,” she states. Ac-
cording to her, achieving carbon neutrality is impossible
without nuclear energy. In this interview, she also discuss-
es the energy transition, the role of nuclear energy in that
process, innovative nuclear technologies such as fast re-
actors, and the principles guiding Rosatom’s internation-
al cooperation.

1 - Inrecentyears, an increasing number of countries
have recognized the importance of nuclear energy in
meeting climate goals. How does Rosatom view its role

in this process?

Without nuclear energy, achieving carbon neutrality is im-
possible. Nuclear energy does not produce direct CO, emis-
sions, and the greenhouse gas emissions across its entire
life cycle are minimal—comparable to wind, solar, and
hydropower.

At Rosatom, we view nuclear energy as the foundation
of a future sustainable energy system: clean and reliable.
We are actively present in more than 60 countries, includ-
ing Brazil, promoting partnerships, implementing new
technologies, and offering integrated solutions in clean
energy and other green areas.

Furthermore, nuclear technologies go beyond the ener-
gy sector. They are used in medicine for cancer diagnosis
and treatment, in agriculture to increase productivity and
protect crops from pests, and in water supply for purifica-
tion and desalination. These innovations improve quality
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of life and contribute to achieving the UN’s Sustainable
Development Goals (SDGs).

2 - What initiatives is Rosatom implementing to make
nuclear energy even “greener”?

It is important to remember that the “green” nature of a
technology is not defined solely by its low CO, emissions.
A key criterion is the responsible use of natural resources
and the introduction of recycling processes in the produc-
tion cycle. This is also how we approach sustainable nu-
clear energy.

In the near future, nuclear energy could become not
only ecological but also renewable. Rosatom is working
to close the nuclear fuel cycle, which will allow for the
reuse of irradiated fuel. Russia is the only country in the
world currently operating industrial-scale fast reactors (BN-
600 and BN-800) and continues to expand this technolo-
gy. The major advantage of these reactors is their ability
to efficiently use plutonium and uranium-238, converting
them into new fuel. This significantly reduces radioactive
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waste and increases the utilization of natural urani-
um, multiplying the resource base of nuclear energy
without the need for new mines.

At the Siberian Chemical Plant, the Fabrication/
Refabrication Module (MFR) for the BREST-OD-300
fast reactor has entered pilot operation. This is the
world’s first fast reactor using lead coolant, under
construction since 2021. Together with the MFR
and irradiated fuel reprocessing facilities, it forms
the Experimental Demonstration Energy Complex
(ODEK), where, by 2030, it will be possible to com-
pletely close the nuclear fuel cycle—an unprecedent-
ed achievement in energy history.

Simply put, after the initial fuel load, ODEK will
become self-sufficient in fuel, regenerating the nec-
essary material internally. The SNUP fuel (derived
from irradiated fuel) will be reprocessed and reused
in the cycle—only fission products are removed, and
depleted uranium is added. ODEK will serve as the
basis for the first serial fast reactors—the BR-1200
and BN-1200M, scheduled for construction after
2030.

Rosatom is also developing other green technol-
ogies: small modular nuclear power plants (SMRs),
wind energy, and both stationary and mobile ener-
gy storage systems. SMRs, in particular, are a prom-
ising solution for remote or isolated regions where
large nuclear power plants are technically or eco-
nomically unfeasible. They ensure continuous clean
energy supply and can be integrated with renewable
sources such as solar and wind. Thanks to their effi-
ciency and adaptability, these solutions are attract-
ing interest from countries with diverse climates and
infrastructure.

While nuclear energy provides baseload pow-
er to the grid, renewable sources help meet peak
demand.

However, we know that these sources are entire-
ly dependent on weather conditions: there isn’t al-
ways wind, and sunshine forecasts are not always
reliable. That’s why Rosatom is also investing in bat-
tery development and storage technologies to stabi-
lize renewable energy generation.

3 - Rosatom is one of the largest international
corporations in the sector, with a diversified
business portfolio. How do you manage to
implement sustainable development principles
within such a complex structure?

Sustainable development for us is not just a
strategy, but an integral part of our business model.

WWW.ABDAN.ORG.BR

To enhance the sustainability level of our product
line, we implemented an internal ESG qualifica-
tion process at Rosatom. This is a questionnaire
with 50 ESG-related questions through which we
assess how aligned each business area is with
sustainable development criteria and provide
recommendations on how to further strengthen
compliance with these principles.

4 - This year, Brazil will host COP 30 - the main
international climate summit. What will be your
priorities at the event?
Rosatom has actively participated in UN climate
conferences in recent years, and COP 30 will be
my fifth consecutive edition. Every year, on the
COP platform, we discuss the role of nuclear en-
ergy in achieving global climate goals, present the
“green” attributes of nuclear energy, and share ex-
periences and best practices from implementing
nuclear projects in different countries.

Each year, participants show greater inter-
est in innovative nuclear solutions such as small
modular reactors (SMRs) and fast reactors. These
technologies significantly enhance fuel efficiency,
minimize radioactive waste, and raise the safety
standards of nuclear energy.

It is essential for us that nuclear energy be ful-
ly recognized within the climate agenda, on equal
footing with other “green” energy sources. This
matters not only in terms of public recognition but
also in enabling countries and companies to use
the “green atom” as an official tool to meet their
climate goals.

For this to happen, the international nuclear
community is working to include nuclear energy
in strategic documents and climate regulations—
for example, in green finance taxonomies, which
define the criteria for accessing credit and invest-
ments under preferential conditions.

5 - What core principles guide Rosatom in its
international cooperation efforts?

We always focus on long-term partnerships, sci-
entific and technical exchange, and local capacity
building. Given the scale of nuclear projects, it is
not enough to just provide technology: it is essen-
tial to train professionals, develop local industries,
and create jobs. This model allows partner countries
not only to access the most advanced nuclear tech-
nologies but also to build their own sustainable en-
ergy systems—with autonomy and security. =
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NPPs and SMRs

1 PARTNERSHIFS

Environmental sustainability, positive social impact, and efficient
governance are the ESG principles that underpin Rosatom’s approach.
Its product portfolio is focused on solving a broad range of challenges
that cover all 17 of the UN Sustainable Development Goals.
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Proven nuclear technology
for clean, reliable energy

Proven and ready to support your community’s energy system, the
Westinghouse AP300™ Small Modular Reactor is the most advanced
nuclear solution available. Based on the technology of our AP1000®
reactor already in operation around the world, the Westinghouse AP300
SMR offers small-scale, modular construction for efficient build schedules,
state-of-the-art safety systems and a cleaner energy mix.

Westinghouse proudly brings over 70 years of experience developing
andimplementing new nuclear technologies that deliver reliable, safe
and economical energy sources.

Learn more at: www.westinghousenuclear.com/ap300
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