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1. Introduction

Currently, in Brazil, in the year 2021, we are facing a water crisis, arising from climate change and
global warming, resulting in a reduction in electricity generation. Government authorities decided to
increase power generation in thermoelectric plants and with it the increase in the production of
greenhouse gases, contributing to global warming and the increase in tariffs in energy consumption and
a possible need for rationing and risks of blackouts.

Therefore, there is a need to review current energy generation sources. Among the actions needed to
increase power generation, nuclear power plants are an option [1].

Nuclear reactors work independently of the weather and generate energy continuously at any time of
day or night. Different from the energy matrix based on water, wind and solar resources... which
generate electricity intermittently and are dependent on climatic variations.

(1)
Figure (1): Brazilian Electric Matrix. Fonte: ANEEL/ABSOLAR/2020



Francky Roger A. da Silva, Giovanni L. de Stefani

As we can see in Figure 1, about 60% of the Brazilian Electric Matrix comes from water resources, which
depend on climate variation. We note that nuclear energy is not widespread. Brazil has large reserves of
nuclear material (uranium and thorium), in addition to mastering the technology for extracting and
processing these ores; Uranium Enrichment; Conversion, Tablet Production; Fuel Element Assembly; and
electricity generation via nuclear power plants.

For the generation of electrical energy, most nuclear reactors use enriched uranium as a fuel element. Studies
show that uranium reserves do not meet current demand [2]. Among the alternatives for replacing the 235U
is the 233U, through the radioactive decay of thorium.

Thorium, around the years 1940-1950, was the object of studies. Since that time, the possibility of using
nuclear fuels in a cycle was proposed [3]. Incentives for deployment come from concerns about proliferation
risks and the possibility of reducing long-lived radioactive waste [4]. Its fertile property allows its use as
fuel in nuclear reactors [5].

This work aims to qualitatively analyze a proposal for a nuclear reactor using Thorium as fuel called AP-Th
1000 using SWOT/FOFA analysis

The AP1000 Reactor is a commercial light water reactor (PWR) that, due to the implementation of passive
safety systems, makes it easier to operate, maintain and, with its construction being modular, we have
transport and assembly advantages. Uranium-235 is used as fuel and has similarities with the reactors used
in Brazil to generate electricity. The AP-Th 1000 Reactor differs from the use of U-Th mixed fuels [6]. It is
a theoretical reactor in our country.

SWOT/FOFA analysis is a management tool that aims to assess scenarios before starting a project. Its
methodology allows its use in projects in different areas, serving as a basis for decision making [7]. As such,
it is a useful tool in the area of ​​nuclear energy.

The term swot is an abbreviation, in English, of the dimensions evaluated. So we have: strengths (S),
weakness (W), opportunities (O) and threats (T). In Portuguese, the translation to SWOT matrix was
popularized by FOFA, with the analysis of dimensions: Fortalezas (F), oportunidades (O), Fraquezas (F) and
ameaças (A).

The SWOT matrix can be used to guide a strategic planning, observing vulnerable points and predicting
situations that neutralize weaknesses and threats. Thus, it is intended to evaluate the strengths and
weaknesses for the implementation of an AP-Th 1000 Reactor in Brazil.

2. Methodology

As a methodology, we highlight the qualitative character involved. Since the AP-Th 1000 Reactor does not
exist in our country, there was a need for an in-depth study of the national literature, which involves
computational modeling, and especially international modeling of its main characteristics, linked to the
Brazilian reality in relation to national policy, common sense in the nuclear area, among other factors. The
aspects listed in 4 categories were classified: Strengths (S), Weaknesses (W), Opportunities (O) and Threats
(T). Then, a ranking of priorities was made, in descending order. Weaknesses and threats were suggested to
neutralize them. Finally, the data obtained were analyzed.
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3. Resulted e Discussion

Strengths (S)
Ranking Aspects

1. Generation of electricity free from greenhouse gases
2. Continuous and climate-independent electric power generation
3. Reduction of nuclear proliferation risk
4. Generation of more fissile material than consumption ( Breeder )
5. Reduced environmental impacts in the electricity generation sector
6. Possibility of meeting the three pillars of sustainability
7. Design safer and more modern the current Generation III
8. Reduced construction time due to modular construction
9. Using thorium cycle in thermal reactors

Weaknesses (W)
Ranking Aspects

1. High source of neutrons for the production of fissile material.
2. Relatively long time of fissile material creation due to long half-life of intermediate

radioactive material ( Pa – 27 days)
3. Fear of nuclear accidents on the part of the population and government in Brazil
4. State laws prohibiting the installation of nuclear reactors
5. Lack of practical research on APTh -1000 reactors in the country
6. Lack of a practical route for the thorium fuel cycle that is economically viable in

Brazil

Opportunities (O)
Ranking Aspects

1. Brazil has large reserves of thorium
2. Recognition by the Federal Government for investing in the nuclear area
3. Recognition that the nuclear area is up to the union to legislate and not the states
4. Existence of qualified labor due to advanced programs in the nuclear area in Brazil
5. Institutional resumption of Nuclear Research and Development in Thorium.
6. Direct and indirect generation of jobs

Threats (T)
Ranking Aspects

1. Change in the policy to encourage the nuclear area due to the change of governors
2. Financial cuts in the research area
3. Increased unpopularity of nuclear energy due to sensationalism by some media

outlets
4. External interference contrary to the development of the country's nuclear area
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4. Conclusions

Weaknesses and threats can be overcome by practical research of the AP-Th 1000 Reactor, finding an
economically viable route; for the dissemination of the benefits of electric power generation through nuclear
energy and the awareness of government officials and candidates for government in all spheres. Following
all international measures in the nuclear area in a transparent manner, leaving no doubt about the peaceful
activities of the use of nuclear energy and proliferation of nuclear weapons.
Thus, through the SWOT/FOFA analysis, we observed several benefits of using the AP-Th1000 in the
development of nuclear energy generation technologies, in order to avoid rationing, tariff increases, the
emission of greenhouse gases, and the development of scientific knowledge.
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