JOURNAL OF NUCLEAR RESEARCH AND DEVELOPMENT, NO. 26, DECEMBER 2023

CLIMATE CHANGES CRISIS AND NUCLEAR POWER DEVELOPMENT

Editorial
by Marin Constantin, Editor-in-Chief

Institute for Nuclear Research, RATEN ICN Pitesti, Romania

The scientific consensus attributes the recent and rapid
changes in the Earth's climate primarily to human
activities. The consequences are diverse and include rising
global temperatures, shifts in precipitation patterns, more
frequent and severe extreme weather events, melting ice
caps and glaciers, rising sea levels, and disruptions to
ecosystems and biodiversity. Climate change also poses
significant risks to human societies, affecting agriculture,
water resources, public health, and socio-economic
stability.

Addressing climate change involves a set of measures
mainly oriented to reduce greenhouse gas emissions.
These gases, including carbon dioxide, methane, and
nitrous oxide, trap heat and contribute to the warming of
the planet. The decarbonization of the entire economy is
targeted with a focus on the transitioning to free-carbon
energy sources, implementing sustainable land-use
practices, and fostering international cooperation to
collectively tackle this complex challenge.

The scientific community overwhelmingly agrees on the
urgent need for mitigation and adaptation strategies to curb
greenhouse gas emissions and limit global temperature
rise. The urgency of climate change demands immediate
attention as our window to address the crisis is rapidly
closing. With each passing day, the consequences of
climate change become more evident, affecting
ecosystems, weather patterns, and vulnerable communities
worldwide. The urgency lies in the irreversible damage
affecting the planet and human well-being, leading to
rising sea levels, extreme weather events, loss of
biodiversity, food security, water resources, and the
exacerbation of existing social and economic inequalities.
Recognizing the urgency is also an acknowledgment of
our responsibility to safeguard the planet for future
generations, ensuring a sustainable and habitable world.

Nuclear power can play a significant role in addressing
climate change by providing a low-carbon and reliable
source of energy. By expanding the use of nuclear power,
societies can reduce their dependence on fossil fuels for
electricity generation. This shift is crucial for achieving
decarbonization goals and mitigating the impacts of
climate change.

Nuclear power plants generate electricity without carbon
emissions in a very stable and consistent output, known as
"base load power". This is in contrast with the intermittent
renewable energy sources like solar and wind. Nuclear
power can complement these renewables by providing a
continuous and reliable energy supply, helping to maintain
grid stability.

Nuclear power has a high energy density requiring less
land and resources compared to some renewable energy
installations. Nuclear power contributes to energy security
by diversifying the energy mix. This reduces the
vulnerability of a country to supply disruptions and price
fluctuations associated with fossil fuel markets. Nuclear
power plants typically have long operating lifespans, often
exceeding 40 years. This longevity provides a stable
source of electricity over an extended period, contributing
to the long-term sustainability of the energy system.

Ongoing research and development in the field of nuclear
energy are focused on advanced reactor technologies, such
as small modular reactors (SMRs) and next-generation
designs. These innovations aim to enhance safety, reduce
costs, and improve the flexibility of nuclear power,
making it a more attractive and versatile option for
addressing climate change.

On the other hand, as a part of the global system, nuclear
power plants can be affected by climate change in various
ways, and these impacts pose challenges to their operation
and safety. Most of the nuclear power plants use water for
cooling purposes. Changes in climate, such as altered
precipitation patterns and rising temperatures, can affect
the availability and temperature of cooling water sources
like rivers and lakes. Insufficient water availability or
elevated water temperatures can reduce the efficiency of
cooling systems and, in extreme cases, force temporary
shutdowns or operational restrictions. Changes in
precipitation patterns, including increased frequency of
heavy rainfall or prolonged droughts, can affect the water
supply requiring new water management strategies and
infrastructure adaptations are necessary to address these
changes and ensure the continued safe operation of the
facilities.
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The warming of water can influence the growth and
distribution of aquatic vegetation such algae and aquatic
creatures like shells, both creating disturbances in water supply.

Nuclear power plants located in coastal areas are
vulnerable to sea level rise with an increased risk of
flooding, particularly during storm surges or extreme
weather events. Adequate protective measures and
adaptations are crucial to mitigate these risks and ensure
the safety of coastal nuclear facilities.

Climate change is associated with an increase in the
frequency and intensity of extreme weather events,
including hurricanes, typhoons, and intense storms.
Nuclear power plants must be designed and prepared to
withstand these events in order to prevent damage to
critical infrastructure and ensure the containment of
radioactive materials.

In regions prone to wildfires, the increased frequency and
intensity of these events can pose a threat to nuclear
facilities. Wildfires can damage power lines, disrupt
electricity supply, and compromise the safety of nuclear
power plants. Adequate fire management strategies and
preventive measures are essential in these areas.

In this context, our journal is oriented to publish
meaningful results oriented to reflect the efforts of
the research and development, education and
training, academia and industry, and also the efforts
to build sustainable decisions by involving the
diversity of the stakeholders.

Looking to the design features, nuclear power plants are
designed based on historical climate conditions, including
ambient temperatures. As average temperatures rise due to
climate change, it may experience challenges in
maintaining optimal operating conditions, potentially
impacting efficiency and safety systems.

Climate change impacts may necessitate changes in
regulatory standards and safety protocols for nuclear
power plants. Regulatory bodies and operators must
continually assess and update safety measures to address
emerging climate-related risks.

Due to these multiple possible impacts, it is crucial for the
nuclear industry to incorporate climate resilience into the
design, operation, and maintenance of facilities. This
includes implementing adaptive strategies, improving
infrastructure, and staying abreast of the latest scientific
knowledge regarding climate change impacts. Robust risk
assessments and planning are essential to maintain the
safety and reliability of nuclear power plants in the face of
a changing climate.

Dear readers and dear potential contributors,
you are welcomed in our journal to participate to a
balanced debate on the nuclear issues and moreover
to contribute with innovative and valuable solutions
to the nuclear development in the context of the
modern society sustainable development.



