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unprecedented sanctions pressure, the

- Russian nuclear corporation continues
Internatlonal to expand cooperation with the
- international community.
Cooperation Up v
- Agreements
and Running 8
Rosatom Director General Alexey Likhachev
Rosatom signed several international and Burkina Faso Minister of Energy, Mines
agreements at the Saint Petersburg and Quarries Yacouba Zabré Gouba signed
Economic Forum (SPIEF 2024), while three memorandums. The first of them per-
its managers held talks with key tains to the training of staff for the nuclear
stakeholders and participated in the power sector. The parties will develop ties

forum sessions to discuss building between specialized educational institutions,
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organize short-term training courses and up-
skilling programs for teachers, publish educa-
tional and academic literature, and exchange
students. The purpose of these arrangements
is to train staff for the yet-to-emerge nuclear
industry in Burkina Faso.

The second memorandum aims to assess and
develop nuclear infrastructure in the coun-
try. This is planned to be done in compliance
with the IAEA guidelines and Rosatom’s best
practices. The third document is intended to
promote a positive public attitude to nuclear
power and raise public awareness among the
people of Burkina Faso on the advantages

of nuclear technology, including the use of
nuclear in medicine and agriculture.

Rosatom’s power engineering division and its
partners from the Republic of Guinea signed
a memorandum of intent to build floating
power units to supply electricity to the coun-
try. The parties will consider the possibility
for the country to use offshore generation
facilities with field-proven and efficient
RITM-200 reactors, and set out the terms and
conditions of the project. “Power shortage is
a daunting challenge for the African region,
SO we see our mission in providing our part-
ners with fast, reliable and environmentally
friendly solutions. The memorandum we
signed is testimony to the high interest in
our technologies from the global communi-
ty,” said Vladimir Aptekarev, Deputy Head of
Rosatom’s Mechanical Engineering Division.

Rosatom and the Chinese shipping company
Hainan Yangpu NewNew Shipping Co. Ltd
have signed an agreement of intent to es-
tablish a year-round container line between
the ports of Russia and China via the North-
ern Sea Route. The agreement includes the
creation of a joint venture for designing and
constructing high-ice class container ships

and the joint operation of the Arctic contain-
er line. “We see an increasing interest in
the NSR from our Asian partners. NewNew
Shipping completed seven voyages via the
NSR last year, and we expect up to 12 trips
this year,” said Vladimir Panov, Rosatom
Special Representative for Arctic Develop-
ment.

Negotiations

Alexey Likhachev met with Hungarian
Minister of Foreign Affairs and Trade Péter
Szijjarté. “Hungary has been working to-
gether with the Russian Federation on
nuclear for decades. We are satisfied with
this cooperation. Without nuclear power,
we would not be able to supply our country
safely with electricity,” Péter Szijjartd said
at a briefing after the meeting. He recalled
that nuclear energy accounts for half of
electric power produced in Hungary, while
nuclear fuel for the country’s only nuclear
power plant in Paks is supplied from Rus-
sia. “In case of a sanctions regime against
nuclear fuel, this would make it absolutely
impossible to supply our country with elec-
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tricity safely. Therefore, it is not only that
we do not support sanctions on nuclear,
but we are interested in further improving
our nuclear cooperation with Russia simply
because it is in our national interest,” the
minister concluded.

The Director General of Rosatom also met
with Bolivian President Luis Arce. They dis-
cussed cooperation in peaceful uses of nu-
clear energy and joint projects in the lithium
segment. Alexey Likhachev told President
Arce about the progress in the construction of
the Nuclear Research and Technology Center
in Bolivia’s El Alto and reaffirmed plans to
complete all its facilities within the scheduled
time.

Sessions

Speaking at the Russia-Latin America session,
Vadim Titov, CEO of Rusatom International
Network (part of Rosatom), noted that the
cooperation between the Russian nuclear cor-
poration and Latin American countries was
expanding across many dimensions. “Rosa-
tom has been present in Latin America for
years, offering a wide range of technologies
and solutions. We supply nuclear power
plants in Brazil and Mexico with uranium
for fuel, and see the prospects for broader
cooperation in the energy sector. We are
also active in Bolivia where we are building
anuclear research and technology center
and working on lithium projects,” Vadim
Titov said. Nuclear medicine is one of Rosa-
tom’s priority businesses in Latin America.
Last year, its isotope exports increased 15%,
including through supplies to the countries of
the region.

Alexey Likhachev: “Technology and
science will not become a driver for
the fundamental development of
mankind without moral values as
the third dimension. I believe that
the world should be ruled by the
idea of equality — not in the vulgar
meaning compromised by socialism
or communism, but in the sense of
creating fair and equal conditions
for the development of people and
maximizing their talents. This idea is
relevant for young people in Europe,
Asia, Africa and Russia.”

Establishing contacts with new internation-
al partners was one of the key topics at the
SPIEF. This is an area in which Rosatom

has also gained extensive competencies

and capabilities, operating in 60 countries
around the world and running local offic-

es in many of them. The people who work
there understand local context and know key
stakeholders, and Rosatom is ready to share
this infrastructure with its partners. “We see
ourselves as a global integrator of advanced
solutions for a better life of individuals,
nations and our planet. We do not think of
our work as pure business. For us, first and
foremorst, it is a cooperation based on re-
spect and equality, and we generously share
our knowledge and technology,” Kirill Ko-
marov, First Deputy Director General Corpo-
rate Development and International Business
at Rosatom, said at the Technology Horizon:
Non-Commodity Export Models session.
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First SMRs
for Export

Rosatom signed a contract to build

a Russian-designed small modular
reactor nuclear power plant (SNPP)

in Uzbekistan. This is the world’s first
export contract for the construction of
an advanced SNPP.

Contract ins and outs

“Having signed the first ever export con-
tract for the construction of a small-scale
nuclear power plant, Rosatom once again
reaffirmed its undisputed leadership in

the global nuclear power sector. This is not
a provisional agreement — we will start the
construction immediately, as soon as this
summer,” Rosatom Director General Alexey
Likhachev commented on the signing.

The contract was concluded during the state
visit of Russian President Vladimir Putin
to Uzbekistan. Before striking the deal, the

parties signed a protocol on expanding the
scope of the intergovernmental agreement
that sets the framework for cooperation in
the construction of a nuclear power plant in
Uzbekistan. The agreement now covers an
SNPP. The construction project will be fully
financed by Uzbekistan, no loans from the
Russian government are discussed, Alexey
Likhachev emphasized when speaking on
Russian television.

Why the country needs a nuclear plant

The nuclear power plant to be built in Uz-
bekistan will be a source of baseload electric-
ity for the country’s energy system. The first
unit is scheduled to go critical in late 2029.
The units will be commissioned one by one.

According to estimates, Uzbekistan’s de-
mand for power will almost double by 2050.
“We see interest in nuclear new build grow-
ing all over the world, in both large nuclear
power plants and small modular reactors.
We believe that broader cooperation with
Rosatom will strengthen our energy sector
with advanced nuclear power technolo-
gies,” commented Azim Akhmedkhadjaev,
Director of the Agency for the Development of
Nuclear Energy (UzAtom) under the Cabinet
of Ministers of the Republic of Uzbekistan.

On the site

The project provides for the construction of

a 330 MW nuclear power plant in the Jizzakh
Region of Uzbekistan. The plant will oper-
ate six 55 MW small modular reactors. With
AtomStroyExport (ASE) to act as the general
contractor, local companies will also be ex-
tensively involved in the nuclear construction
project.
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Engineering surveys have been conducted

on the site to confirm its fitness for the nu-
clear power plant. According to ASE, on-site
construction works are scheduled to begin in
September with land surveying and setting up
a construction camp and infrastructure.

Tried and tested

The reactors mentioned in the agreement are
water-cooled water-moderated RITM-200
reactors with the service life of 60 years. The
work on the reactor design began in 2001 at
OKBM Afrikantov. The most important ad-
vantages of RITM-200 are a small-size steam
generating unit integrated into the reactor,

a higher-energy core, and a steam generator
with a compact heat exchange surface. The
safety and control systems comply with the
latest inherent safety and environment protec-
tion requirements and are easy to operate.

Since 2012, ten RITM-200 reactors have been
manufactured for five Russian Project 22220
multi-purpose nuclear icebreakers. Six reac-
tors are installed on the Arktika, Sibir and Ural
icebreakers, which are already in operation.
Construction of the other two, Yakutia and
Chukotka, is nearing completion.

RITM-200 reactors will also be installed on
the floating power units to supply power to
the Baimsky GOK mining site in Chukotka.
An onshore modification of the same reactor
design, RITM-200N, will be used at Unit 1 of
the Yakutian SNPP.

SNPPs in demand

Other countries are also interested in Russian-
designed small modular reactors. In late May
this year, the Russian government approved

News from the Yakutian SNPP

In May, the Russian environment agency
Rosprirodnadzor issued a positive

expert opinion on the Yakutian SNPP
construction project. Currently,

a temporary construction camp for 1,500
employees is being set up near the town
of Ust-Kuiga, with an access road being
built to connect the town with the SNPP
site and construction yard.

a draft agreement on the basic principles of
cooperation in the construction of a small-
scale nuclear power plant in Myanmar. It
envisages the construction of an SNPP with

a minimal capacity of 110 MW electrical in
this country. The plant will be equipped with
Russian water-cooled water-moderated reac-
tors. Developed by Rosatom and agreed with
Myanmar representatives, the document was
approved by the Ministry of Foreign Affairs
and other federal executive bodies concerned.

SNPPs with RITM-200 reactors are not the
only technology of interest for other countries.
Late this May, Alexey Likhachev held a regular
meeting with Ajit Kumar Mohanty, Chairman
of the Atomic Energy Commission of India and
Secretary to the Government of India, Depart-
ment of Atomic Energy. They met in Seversk,
at the construction site of the demonstration
power production facility that will consist of

a lead-cooled fast neutron BREST-300-OD
reactor and on-site spent fuel reprocessing
and fresh fuel fabrication/refabrication units,
which are built under the Proryv (Russian for
‘breakthrough’) Project. According to the IAEA
classification, BREST-OD-300 is classified as

a low-power reactor (up to 300 MW). @

To the beginning of the section
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Rosatom Enters
Electric Mobility

The fast-growing market segment,
electric mobility has become an
important new business for Rosatom.
With two large battery factories under
construction, an electric motor plant
to come into production next year

and an EV charging network growing,
Rosatom contributes to the full-fledged
development of the electromobility
industry in Russia.

Rosatom first approached the electric mo-
bility market in 2019, having bet on its rapid
growth in the future. By reducing emissions
and noise, electromobility has a positive
effect on the environment, thus improving
the quality of life in cities. Besides, electric
vehicles are emerging as a new and increas-
ingly important consumer of electricity. It is
essential to have a clean source of electricity
for this purpose. This is the case with Rosa-
tom, whose nuclear power plants produce
carbon-free electric power.

With this in mind, Rosatom decided to en-
ter the market of products and solutions for
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the electric mobility segment. Among its

key products are traction batteries for elec-
tric vehicles and commercial power storage
systems for the power sector and industrial
applications. So far, the company is capable
of producing as little as 450 MWh per year,
but its production capacity will increase to
8.5 GWh per year after the launch of two
factories in Kaliningrad and Moscow in 2025
and 2026. This is sufficient to supply batteries
for about 100 thousand electric cars. Rosa-
tom also operates three R&D centers, which
have obtained over 100 patents.

It is already clear that batteries will be in
high demand from Russian electric car man-
ufacturers. In an electric vehicle, the battery
accounts for about 40% of production cost, so
Rosatom and its partners are working on the
‘battery as a service’ distribution model: the
battery will be excluded from the price of the
electric car, and the owner will make monthly
lease payments for it. After the battery de-
grades to a certain point, it will be returned
to the manufacturer to be used for stationary
applications in more sparing charging and
discharging cycles. This approach improves
efficiency and sustainability by extending the
useful life of batteries. In turn, consumers
will have a better purchasing experience and
be confident that they can replace the battery
with a new one at any time, extending the
service life of their electric vehicles.

From feedstock to vehicle

Rosatom strives for technological indepen-
dence by building an end-to-end production
chain, which starts with lithium feedstock.

Its mining division is developing a lithium
production project at the Kolmozerskoye
lithium deposit in Russia’s Murmansk Region.
Rosatom’s subsidiary Uranium One Group is

engaged in the lithium business abroad. Last
year, Uranium One and the Bolivian state-
run company Yacimientos de Litio Bolivianos
(YBL) signed a framework agreement to build
a lithium carbonate production facility in Bo-
livia. The fuel division of the Russian nuclear
corporation is engaged in the development of
materials for cathodes, anodes and electro-
lyte used in the fuel cells.

Production of electric drives for electric ve-
hicles is the second line of Rosatom’s electro-
mobility business. Next year, Rosatom will
put another important component, an inte-
grated traction drive, into serial production.
The first electric drives will be installed in
the Atom-branded electric cars, which will be
produced at the Moskvich automobile plant
from 2025.

The third line of business is the production of
electronic components. The fourth business
line is the design and engineering of electric
vehicles and development of composite bod-
ies. The concept of a futuristic last-mile de-
livery van was presented at Atomexpo 2024.
The advantage of the concept is its universal
platform that makes it economically feasible
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to manufacture cars even in small lots (about
2 to 10 thousand cars a year).

Electric charging infrastructure is the last but
not the least important business line in the
electromobility segment. Last year, Rosatom
was joined by Parus Elektro, an EV charging
market leader that has production capacity
and competencies to manufacture electric
charging points. Rosatom plans to use them
in developing both fast and slow charging
networks.

An alternative option being developed in par-
allel is a robotic system for fast (2 to 10 min-
utes) battery replacement. A pilot project has

been launched in partnership with one of the
customers to streamline operation processes
and make the solution ready for upscaling.

Rosatom is presented in every key segment of
the electromobility market, working in close
contact with its partners. It assists govern-
ment agencies in developing the regulatory
framework and participates in urban proj-
ects to deploy a network of electric charging
stations. It partners with EV manufacturers
to make electric vehicles more affordable and
thus expand this market segment. Finally,
Rosatom promotes electric mobility among
consumers and studies user experience in an
effort to make it as comfortable as possible.

There are examples of cooperation with
foreign partners, too. For example, Rosatom
supplies energy storage systems to Belaru-
sian manufacturers of increased travel range
trolleybuses, which, in turn, are supplied to
replenish the passenger transportation fleet
in Saint Petersburg. Entering foreign markets
with electromobility solutions is one of the
objectives of this business. “All of our busi-
ness lines involve entering foreign markets.
This is important because it means we are
globally competitive,” Natalia Nikipelova,
President of Rosatom’s fuel company TVEL,
said at Atomexpo. @

To the beginning of the section
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Energy Sector
2050: Russian
Forecast

The Russian Energy Agency (REA) under
the Russian Ministry of Energy has
released its Global Energy Development
Scenarios 2050 report (the Scenarios
2050). The first global energy forecast
published by Russian experts in a long
time, it presents the simulation results
based on three scenarios.

The Scenarios 2050 report was encouraged by
several trends persisting in the market. First,
the carbon footprint reduction by the global
energy sector has dominated the public and
political discourse in recent years. Second,

the range of expert assessments regarding the
energy market evolution has been extremely
wide. For instance, the natural gas consump-
tion in 2050 is estimated to vary from 500 bcm
to as much as 8 tcm, while the forecast share
of renewable energy sources differs by 71 per-
centage points (from 13% to 84%).

“We see the need to shape our own vision
of the future, which would reflect every as-
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pect of the global energy development and
national priorities of both Russia and other
countries,” explains REA Director Alexey Ku-
lapin in his foreword to the report. According
to him, the approach adopted for the scenario
design process relies on unbiased research,
leans towards no foregone conclusions, and
diversifies forecasts with various hypotheses
regarding the choice of generation technolo-
gy, sources of energy, and fuels.

The Scenarios 2050 assume that decarbon-
ization has become an imperative for the
global energy sector. But while the goal is
clear, the pathways to it vary. Many carbon
reducing technologies are still at an early
stage of development. What is more, the
cost of achieving carbon neutrality by 2050,
as aimed by the Paris Climate Agreement,
exceeds 6% of the global GDP, thus taking
resources away from the other Sustainable
Development Goals. As the report notes,
earlier scenarios do not fully account for the
costs to be borne.

The REA report considers three scenarios:
Business as Usual (BAU), Rational Technol-
ogy Choice (RTC), and Net Zero (NZ). Each
of them is developed for 11 macro regions,

Russia included. The baseline is 2022, while
the charts are structured by decade, starting
from 2000.

General outlook

Overall, consumption of primary fuels and
energy resources from 2022 till 2050 will
increase globally by 37% (to 18.6 btoe) in
the BAU scenario and 15% (to 15.7 btoe) in
the RTC scenario, while decreasing by 9%
(to 12.4 btoe) in the NZ scenario.

CO2 and methane emissions from the use
and production of energy resources will
increase by 26% (to 42 billion tCO2eq) in
the BAU scenario, decrease by 34% (to 21.9
billion tCO2eq) in the RTC scenario, and
drop by 74% (to 8.6 billion tCO2eq) in the
NZ scenario by 2050.

One of the clearly visible trends is the rapid
growth of electricity and hydrogen consump-
tion. Electricity consumption will grow by
87% (to 3.8 btoe) in the BAU scenario, 2.3
times (to 4.9 btoe) in the RTC scenario, and
2.5 times (to 5.4 btoe) in the NZ scenario by
2050.

An unambiguous trend emerges for almost
all primary fuels and energy resources: coal,
liquid hydrocarbons, gas and biofuels will

be the highest consumed fuels in the BAU
scenario, and the lowest in the NZ scenario.
The opposite is true for hydro, wind and solar
power.

Nuclear power forecast
There is no unambiguous trend for nuclear

power, the report says. Thus, the consump-
tion of power generated from nuclear sourc-
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es in 2050 will amount to over 1.17 btoe in
the BAU scenario, almost 1.13 btoe in the
RTC scenario, and about 1.93 btoe in the NZ
scenario. If compared with 2022 (0.7 btoe),
the growth is registered in any scenario. In
the period from 2022 till 2050, global nucle-
ar power generation will increase by 56% in
the RTC scenario and by as much as 166% in
the NZ scenario. In 2050, demand for nuclear
power in the NZ scenario will exceed that in
the RTC scenario by 71%.

“The reason why the nuclear power con-
sumption in the BAU scenario is higher than
in the RTC scenario lies in the financial
constraints that we have taken into account
for the RTC scenario. It should be remem-
bered about rather high specific costs of
nuclear new build. Since there are no such
constraints in the RTC and NZ scenarios,
the forecast of nuclear generation is higher.
We did not take this factor into account in
the BAU scenario — it is not necessary if
the energy sector develops in the next 28
years in the same way as it used to in the
previous 20. There are no restrictions in
the NZ scenario because the energy system
needs to be balanced with a very high share
of intermittent renewable energy sources,”

Vladimir Drebentsov, Chief Advisor to REA
Director, commented to Rosatom Newsletter.

When viewed by region, the RTB scenario
foresees China, which will sharply increase
its capacity, to have the largest share of nucle-
ar power generation. The USA and Canada
will come second, with nuclear generation
projected to grow notably. The European
Union and the United Kingdom, in which the
growth is also expected, will take the third
place. Nuclear generation will grow signifi-
cantly in India and emerge in the EAEU coun-
tries. Besides, new capacity will be added in
the countries of Sub-Saharan Africa. There
will be a slight increase in nuclear capacity in
Latin America. As for Russia, nuclear gen-
eration in 2030-2050 will remain virtually
unchanged, increasing from 49.9 thousand
toe to 51.4 thousand toe. Total nuclear gener-
ation in this scenario will amount to 0.8 btoe
in 2030 to grow slightly above 0.9 btoe by
2040.

The NZ scenario sees the proportions chang-
ing. Other Asia (i. e., countries outside Chi-
na, India and the Asian part of the EAEU)
will account for most of the new capacity
growth and nuclear generation. Sub-Saharan
Africa, Middle East and North Africa, India
and Russia will demonstrate a more sizable
growth. In Russia, nuclear power generation
will reach 60.87 thousand toe in 2030, 93.5
thousand toe in 2040, and 120 thousand

toe in 2050. Total nuclear generation in this
scenario will amount to 1 btoe in 2030 and
almost 1.44 btoe in 2040.

General conclusions
Almost every forecast to which the authors

of the Scenarios 2050 compared their find-
ings also considers at least three long-term
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scenarios for the global energy sector devel-
opment. Typically, the set of scenarios is very
similar and includes an equivalent of BAU,
RTC (commonly referred to as a scenario

of reforms or accelerated reforms), and NZ
(achieving carbon neutrality by 2050). The
authors of the report believe that the very
unanimity in considering such extremely dif-
ferent scenarios indicates that specific ways
of decarbonizing the global energy sector
have not been defined yet. This uncertainty
becomes particularly clear when comparing
similar scenarios in different forecasts. Nev-
ertheless, some trends can be discussed with
a reasonable degree of certainty.

The growing occurrence of climate change
effects leaves no way to stop the energy tran-
sition even in the most unfavorable years for
energy markets — such as now, for example.
Therefore, the BAU scenario is most unlikely
to come true.

On the other hand, the authors of the Sce-
narios 2050 have strong doubts about the
feasibility of the NZ scenario. “Although the
goal of achieving carbon neutrality by 2050
is very attractive, the required investments
outweigh the capacity of the global econo-
my and might create significant obstacles to
achieving no less important goals of social
and economic development (including UN
SDG 7),” says the report.

The Russian experts believe that a less radical
transformation of the global energy sector

is more likely than that described in the NZ
scenario. It is beginning to take shape al-
ready now. A noticeable increase in the final
consumption of electricity will affect every
sector, including transportation, housing,
utilities, and industry. The role of hydrogen
and advanced biofuels in the final consump-
tion will also increase, although on a smaller

scale. There is no doubt that the share of
electricity from renewable energy sources
will grow, too. However, the mounting num-
ber of grid balancing and baseload shortage
problems on the back of a rising share of
renewables and a noticeably higher capital
intensity of renewable sources combined with
a much shorter lifetime of wind and solar
farms will maintain the need for conventional
power generation. This is where carbon-free
nuclear power plants will play an important
role. However, gas-fired and even coal-fired
power plants will continue to contribute to
power production.

According to the authors of the Scenarios
2050, hydrogen will remain one of the most
expensive decarbonization methods. Its use
will increase mainly in those processes that
do not have less costly options of carbon foot-
print reduction.

Since it is not economically feasible to replace
conventional carbon-based energy sources
too radically with carbon-free generation, it is
necessary to increase the absorption capacity
of ecosystems, the Russian experts believe.
This includes such technologies as direct cap-



&) ROSATOM | NEWSLETTER #6 (278) | JUNE 2024

TRENDS Back to contents

ture of carbon dioxide from the atmosphere
and oceans. These measures will ease the
burden of hard-to-solve problems of inter-
national climate finance in developing coun-
tries, according to the authors of the report.

Another important consequence of the en-
ergy transition is that the lower demand for
fossil fuels will reduce global trade. Trade in
new energy resources will not compensate
for the loss of trade in conventional fuels,
especially oil, which is now many times larger
than trade in any other natural resource.

Finally, the Russian experts estimate the
probability of commercializing breakthrough
technologies (thermonuclear fusion, energy
transfer from the Moon, etc.) as not equal to
zero, but extremely low. @

To the beginning of the section



