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[bookmark: _Toc132882141]Abstract
Tidal lagoons represent a nascent technological development that holds promise as a substantial renewable energy resource, characterised by negligible levels of greenhouse gas emissions. The mechanism operates by harnessing the energy produced by the tides in a confined body of water, such as a lagoon or impoundment, for the purpose of producing electrical power.
A project involving a tidal lagoon must first be evaluated to see whether or not it is technically possible to build and run the lagoon, as well as whether or not the proposed location is appropriate for the construction of a tidal lagoon.
This project will take a positivist philosophy with a deductive approach large owing to the fact that it will deal with scientific based theories with facts and figures. Mix methods will be used for the methodological approach as in addition any quantitative data that can be gathered and analysed secondary research will be gathered from existing information and adapted to create a feasibility study for the tidal lagoon.
Through the execution of an all-inclusive feasibility analysis on tidal lagoon technologies and referencing prior feasibility analyses on nuclear power plants, a more profound comprehension of the potential of tidal lagoon projects as a renewable energy source can be attained, and their development can be ensured to be sustainable and responsible.





[bookmark: _Toc132882142]Introduction
Tidal lagoons represent a nascent technological development that holds promise as a substantial renewable energy resource, characterised by negligible levels of greenhouse gas emissions. The mechanism operates by harnessing the energy produced by the tides in a confined body of water, such as a lagoon or impoundment, for the purpose of producing electrical power. Prior to making an investment in a tidal lagoon endeavour, it is imperative to conduct a comprehensive evaluation of its feasibility and ascertain its economic, technical, and environmental viability.
An approach to assess the viability of a tidal lagoon initiative is to leverage extant feasibility analyses conducted for nuclear power plants. Whilst tidal lagoon and nuclear power projects exhibit distinct differences, they share commonalities in the nature of data required to evaluate their viability, encompassing technical, economic, and environmental considerations.
The examination of prior feasibility studies conducted for nuclear power plants can offer valuable perspectives on these variables and facilitate the exploration of the feasibility of a tidal lagoon initiative. The economic viability of a tidal lagoon project can be better understood by analysing data pertaining to electricity prices, subsidies, and government incentives for nuclear power plants. The environmental viability of a tidal lagoon project can be informed by data pertaining to environmental impact assessments, waste management, and radiation exposure for nuclear power plants.
The objective of this paper is to assess the viability of a tidal lagoon initiative through an analysis of feasibility studies conducted for nuclear power plants. Through comparative analysis of these two project types, pertinent factors that are applicable to tidal lagoon projects can be identified and utilised to inform the evaluation.
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[bookmark: _Toc132882144]An overview of operation parameters for a nuclear power plant 
Reactor power refers to the thermal energy generated by the nuclear reactor, which is modulated through the regulation of the rate of nuclear fission reactions. Continuous monitoring of reactor power is conducted to ensure stable and safe operating conditions, with adjustments made as necessary. (Huizenga, 2013)
The rate of flow of coolant, which is usually water, is responsible for circulating through the reactor and facilitating the transfer of heat from the fuel to the steam generators. The regulation of coolant flow rate is essential in achieving an optimal equilibrium between heat transfer and coolant pressure. (Lamarsh, 2018)
The monitoring of coolant temperature is crucial in preventing overheating and ensuring that the temperature range required for steam generation is maintained. (Lamarsh, 2018)
The monitoring of pressure within the reactor vessel and its associated systems is crucial for ensuring safe and efficient operation. (Glasstone, 1994)
The continuous monitoring of radiation levels within the plant is implemented to safeguard both the workers and the environment against potential exposure to hazardous radiation. (International Atomic Energy Agency, 2013)
The Fuel Burnup parameter is a measure of the effectiveness of the nuclear fuel and quantifies the amount of energy that has been derived from the fuel over the course of its residence in the reactor. (Lamarsh, 2018)
The chemical composition of the coolant in the reactor coolant system is vigilantly monitored to avert corrosion and other potential issues that may impede the performance and safety of the plant. (United States Nuclear Regulatory Commission, 2013)
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A tidal lagoon is a form of tidal power generation facility that employs an artificial construction, such as a barrier, to establish a reservoir or lagoon that harnesses tidal streams for the purpose of producing electrical power. The fundamental concept underlying the functioning of a tidal lagoon is to utilise the latent energy reserves contained within the tidal differential existing between the crest and trough of the tidal cycle. Electricity is generated by the inflow of water through turbines during high tide in the lagoon. During low tide, the lagoon facilitates the outflow of water via the turbines, thereby producing supplementary electrical power. This phenomenon occurs bi-daily as the oceanic tide undergoes the cyclic process of ascending and descending. Tidal lagoons possess various benefits in comparison to alternative sources of sustainable energy. Wind turbines exhibit a consistent electricity generation capacity, irrespective of meteorological conditions, and they do not emit any greenhouse gases. Furthermore, it is noteworthy that wind turbines possess a minimal visual footprint and have the potential to offer recreational and tourism prospects. Despite their potential benefits, tidal lagoons are not without challenges. These include significant construction costs and potential environmental impacts, such as alterations to water flow patterns and the displacement of marine fauna.
(Siddique, 2017)
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This section provides an overview of the entire feasibility study, including the purpose, scope, and key findings (THE INVESTOPEDIA TEAM, 2023)
This section introduces the project or venture, its objectives, and its relevance (Khurana, 2010)
Market Analysis: This section provides an analysis of the market, including an assessment of the demand for the product or service, the competition, and market trends (Kwak, 2015)
Technical Analysis: This section assesses the technical feasibility of the project, including the availability of technology, the skills and resources required, and the feasibility of implementation (Hwang, 2013).
Financial Analysis: This section provides an analysis of the financial feasibility of the project, including a projection of costs and revenue, cash flow analysis, and financial ratios (Burns, 2012)
Risk Analysis: This section identifies and assesses the risks associated with the project and provides a risk management plan. Implementation Plan: This section outlines the steps and timelines required to implement the project successfully. Conclusion and Recommendations: This section provides a summary of the key findings of the feasibility study and recommends whether or not to proceed with the project. 
(Andrew, 2021) (Burns, 2012) (Hwang, 2013) (Khurana, 2010) (Kwak, 2015)
(THE INVESTOPEDIA TEAM, 2023)states that the Executive Summary of a feasibility study should provide an overview of the entire study.
(Khurana, 2010)suggest that the Introduction section of a feasibility study should introduce the project or venture, its objectives, and its relevance.
According to (Kwak, 2015), the Market Analysis section of a feasibility study should analyse the market and assess the demand for the product or service, the competition, and market trends.
(Hwang, 2013)recommend that the Technical Analysis section of a feasibility study should assess the technical feasibility of the project, including the availability of technology, the skills and resources required, and the feasibility of implementation.
(Burns, 2012)suggest that the Financial Analysis section of a feasibility study should provide an analysis of the financial feasibility of the project, including a projection of costs and revenue, cash flow analysis, and financial ratios.

Obtaining the Necessary Skills:
A project involving a tidal lagoon must first be evaluated to see whether or not it is technically possible to build and run the lagoon, as well as whether or not the proposed location is appropriate for the construction of a tidal lagoon. The availability of tidal range, water depth, geology, and environmental conditions are some of the aspects that should be taken into consideration, as stated by (tethys Engineering, 2023)




The possibility of economic success:
Assessing whether a tidal lagoon project can produce sufficient cash to pay its expenditures and offer a return on investment is one of the aspects that goes into determining if the project is economically feasible. Capital expenses, operational costs, income possibilities, and financing options are some of the factors that should be considered. According to RenewableUK, the possibility for profitability is contingent on the quantity of power that can be generated by the lagoon as well as the price that it can sell the generated electricity for. (Renewableuk, 2023)
Feasibility from an Environmental Standpoint:
To determine if a proposed tidal lagoon will have a negative or positive effect on the surrounding environment, an environmental impact assessment must be conducted. This analysis must include both the negative and positive outcomes that may result from the project. The effects on marine life, the quality of the water, and the ability to mitigate the effects of climate change are all important considerations. According to RenewableUK tidal lagoons have the potential to reduce emissions of greenhouse gases while also serving as a source of renewable energy. This makes them a potential contributor to the fight against climate change. (Renewableuk, 2023)
Feasibility on the Social Front:
The social feasibility of a tidal lagoon project entails doing an analysis of both the possible negative effects that the project may have on the people in the area and the potential positive effects that the project may have on those areas. Aspects such as the influence on means of subsistence, the preservation of cultural traditions, and the involvement of locals should all be taken into account. According to RenewableUK, the project needs to incorporate interaction and dialogue with the local community in order to guarantee that their views and concerns are taken into consideration.
(Renewableuk, 2023)
The viability of a project to create a tidal lagoon is contingent on a number of different elements, including those that are technical, economic, environmental, and social in nature. Tidal lagoons have the potential to offer a source of renewable energy and to contribute to the mitigation of climate change; however, thorough study and planning are important to guarantee that the project is profitable, sustainable, and that it benefits the surrounding populations.

Obtaining the Necessary Skills:
The development of a reactor that is capable of creating a controlled fusion reaction that is able to create energy is required for the nuclear fusion process to be technically feasible. Creating the conditions essential for fusion, confining, and regulating the reaction, and extracting the energy that is created are some of the primary technological problems that need to be overcome in order to accomplish this goal, as stated by (Kotschenreuther, 2019)



The possibility of economic success:
Assessing whether the technology can be developed at a cost that makes it competitive with other forms of energy production is an essential part of determining if nuclear fusion is economically feasible. According to Forsberg and Glatzmaier, the research and development costs associated with nuclear fusion technology are high; nevertheless, if the technology is perfected, it has the potential to provide a source of energy that is almost limitless. (Forsberg, 2018)

Feasibility from an Environmental Standpoint:
The evaluation of the possible environmental effect of the technology is required in order to determine whether or not nuclear fusion is environmentally feasible. Nuclear fusion does not result in the production of greenhouse gas emissions or long-lived nuclear waste, as stated by Delage. This fact makes nuclear fusion a potentially appealing alternative to conventional nuclear power. (Delage, 2019)
Feasibility on the Social Front:
Assessing the possible influence that the technology may have on society, such as its effect on energy security, job creation, and public acceptability, is an important part of the process of determining whether or not nuclear fusion is socially feasible. According to Forsberg and Glatzmaier, nuclear fusion has the potential to be a reliable source of energy that raises less issues about the environment and safety than conventional nuclear power does. (Forsberg, 2018)
Even though there is significant potential for nuclear fusion to serve as a source of future energy, the technology necessary to make this a reality is still very complicated and difficult to perfect. Yet, if sufficient study and investment are made in the field, it has the potential to one day serve as a workable substitute for conventional forms of energy.

Obtaining the Necessary Skills:
The development and operation of a reactor that is capable of maintaining a regulated chain reaction, which generates heat and energy, is required in order to demonstrate the technological viability of nuclear fission. According to the International Atomic Energy Agency (IAEA), nuclear fission has been used for over 60 years and is a technology that has been shown to be successful. There are various different kinds of reactors that are now in operation all over the globe. (International Atomic Energy Agency, 2023)

The possibility of economic success:
Evaluation of whether or not the technology can be developed at a cost that makes it competitive with other forms of energy production is an essential component of the economic feasibility of nuclear fission. According to the OECD Nuclear Energy Agency, the capital costs of nuclear power plants are quite high; but the operational expenses of nuclear power plants are generally low; this makes nuclear fission competitive with other low-carbon energy sources. (Nuclear energy agency, 2023)

Feasibility from an Environmental Standpoint:
The evaluation of the prospective environmental effect of the technology is required in order to determine whether or not nuclear fission is environmentally feasible. According to IAEA, nuclear fission does not create any greenhouse gas emissions while it is being operated; nonetheless, there is still a worry over the storage and disposal of nuclear waste.
(International Atomic Energy Agency, 2023)

Feasibility on the Social Front:
Assessing the possible influence that the technology may have on society, such as its effect on energy security, job creation, and public acceptability, is part of the process of determining whether or not nuclear fission is socially feasible. According to the OECD New Energy Assessment, nuclear fission has the potential to be a reliable source of energy with minimal carbon emissions; nevertheless, there are still issues about safety and the disposal of nuclear waste. (Nuclear energy agency, 2023)
Although though nuclear fission is still considered to be a contentious kind of energy production, it is a well-established technology that has the ability to provide a significant quantity of carbon-free power. Nevertheless, in order to proceed with the development and implementation of nuclear fission technology, questions of economic competitiveness, nuclear waste disposal, and overall safety need to be addressed.
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[bookmark: _Toc132882981]Figure 2 Research onion (Andrew, 2021)
The first layer of the research onion is the research philosophy, and it consists of making a choice regarding the general methodology that will be used in the study. There are a few different approaches to doing research, the most prominent of which are positivism, interpretivism, and critical realism. (Andrew, 2021)
Research methodology the selection of a research methodology that is suitable for the research philosophy becomes the second layer of the onion that represents research. Deductive reasoning, inductive reasoning, and abductive reasoning are the primary research methods. (Andrew, 2021)
Strategy for doing research Choosing a research strategy that is suitable for the research method becomes the third layer of the onion representing research. Experiments, surveys, case studies, ethnographies, and actions studies are the primary methods of research. Other methods include action research. (Andrew, 2021)
Horizon of time: The fourth layer of the study onion is determining the time horizon for the research, which may either be cross-sectional or longitudinal. This decision can be made using either of these two methods. (Andrew, 2021)
Data collecting is the fifth layer of the research onion, and it entails choosing the proper techniques for data gathering. Some examples of data collection methods are questionnaires, interviews, focus groups, and observation. (Andrew, 2021)
Analysis of the data is the sixth and last layer of the research onion, and it comprises choosing the proper techniques for analysing the data, such as qualitative or quantitative analysis, statistical testing, or coding. (Andrew, 2021)
These six layers of the research onion are interrelated and build atop one another, making up the onion. Each layer has an effect on the layer above it as well as the layer below it. As a consequence of this, while planning their research investigations, researchers need to give careful consideration to each layer. (Andrew, 2021)
This project will take a positivist philosophy with a deductive approach large owing to the fact that it will deal with scientific based theories with facts and figures. Mix methods will be used for the methodological approach as in addition any quantitative data that can be gathered and analysed secondary research will be gathered from existing information and adapted to create a feasibility study for the tidal lagoon. The strategies will involve grounded theory and existing case studies of nuclear feasibility to create the new feasibility study. The time horizon will be longitudinal due to the use of older research. The techniques and procedures that will be involved the gathering of existing statistics from the nuclear industry and any provisional data based on the emerging field of tidal lagoons. 
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In order to undertake a feasibility analysis for a tidal lagoon or a nuclear power plant, it is necessary to gather various forms of data.
The primary factor to be taken into account is technical feasibility, which encompasses an evaluation of the project's technical elements, including but not limited to site selection, power generation, and grid integration. The process of data collection for a tidal lagoon would entail the examination of tidal patterns, bathymetry, and geotechnical surveys. (Sánchez-Sesma, 2019) performed a feasibility study on a tidal lagoon power plant utilising a numerical model. The study involved an examination of the effects of tidal patterns on power generation. Analogously, in the context of a nuclear power facility, the process of data collection would entail the examination and evaluation of pertinent factors such as site-specific conditions, seismic events, and regulatory mandates. (Sánchez-Sesma, 2019)
The assessment of economic feasibility is a crucial aspect that requires a thorough examination of the capital expenditures, operational expenses, and sources of revenue. The process of data collection for a tidal lagoon would entail the examination of power purchase agreements, renewable energy certificates, and government incentives. The Department for Business, Energy & Industrial Strategy (Gov.UK, 2021)has put forth a proposal for a Contract for Difference (CFD) initiative in the United Kingdom. This programme aims to extend assistance to low-carbon electricity producers, including tidal lagoons. The process of data collection for a nuclear power plant would entail the examination of fuel costs, construction costs, and government subsidies. (Gov.UK, 2021)
The evaluation of environmental feasibility is a crucial aspect that necessitates consideration. This involves an assessment of the potential impact of the project on the environment, including but not limited to water quality, wildlife, and greenhouse gas emissions. The process of data collection for a tidal lagoon would entail the examination of the effects on the marine ecosystem and sedimentation trends. (Zhang, 2021)conducted a study on the sediment dynamics and morphological alterations resulting from a tidal lagoon project in China. The process of data collection for a nuclear power plant would entail the examination of the effects on the quality of air and water, management of waste, and exposure to radiation. (Zhang, 2021)
Various techniques can be employed to gather the requisite information for a feasibility analysis, including surveys, interviews, focus groups, secondary research, and data analysis. Data pertaining to a tidal lagoon project can be obtained through various means such as conducting environmental impact assessments, carrying out marine surveys, and engaging in consultations with relevant stakeholders. Data pertaining to a nuclear power plant can be obtained through various means such as regulatory filings, environmental impact statements, and consultations with industry experts.





In order to assess the viability of a tidal lagoon project using secondary data on nuclear power plant feasibility, it is imperative to ascertain the salient factors that are pertinent to both undertakings. These factors include but are not limited to technical feasibility, economic feasibility, and environmental feasibility.
In order to conduct a feasibility analysis for a tidal lagoon project using secondary data from a nuclear power plant project, it is imperative to take into account the similarities and differences between the two projects. It is also crucial to utilise pertinent data from both project types to inform the analysis of feasibility. Whilst cooling and safety systems for nuclear power plants may not be directly applicable to tidal lagoon projects, comparative analysis of construction costs and electricity prices could prove valuable in assessing the economic viability of both project types. The pertinence of radioactive waste management data to tidal lagoon projects may be limited, however, data pertaining to environmental impact assessments and marine surveys could be utilised to evaluate the environmental viability of both project types.
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The development of a research project to assess the feasibility of tidal lagoons is subject to various risks and limitations, which can be inferred from prior feasibility studies conducted on nuclear power plants. The following section will address the risks and limitations associated with the topic at hand.
The dissimilarities in technological aspects pose a significant constraint in utilising antecedent feasibility studies for nuclear power plants, primarily due to the distinctiveness in the technologies employed by tidal lagoon and nuclear power initiatives. Tidal lagoons employ a hydroelectric dam-like infrastructure to harness the energy generated by the ebb and flow of the tide, while nuclear power plants utilise nuclear fission to produce electricity. Consequently, it is possible that the information and analyses obtained from prior feasibility studies conducted for nuclear power plants may not be readily transferable to tidal lagoon initiatives (Barnard, 2020)
The operation of tidal lagoons and nuclear power plants is characterised by varying levels of risk. Nuclear power plants pose considerable hazards concerning radiation exposure, nuclear waste management, and the possibility of accidents. Tidal lagoons, in contrast, present negligible hazards concerning marine fauna, sedimentation dynamics, and possible clashes with leisure pursuits. Consequently, the environmental and safety implications pertaining to tidal lagoons may differ significantly from those associated with nuclear power plants, as stated by the (NEI, 2023)
Insufficient Data: Tidal lagoons represent a nascent technology, and their feasibility remains inadequately documented, particularly when juxtaposed against nuclear power plants. The exclusive dependence on prior feasibility studies conducted for nuclear power plants may lead to deficient or imprecise evaluations of the feasibility of tidal lagoon projects, as per the findings of (Sánchez-Sesma, 2019)
It is imperative to acknowledge that individual tidal lagoon projects possess distinct characteristics, and the viability of each project is contingent upon various project-specific factors, including but not limited to the project's location, magnitude, and existing infrastructure. Hence, it is imperative to note that although prior feasibility studies conducted for nuclear power plants may offer valuable perspectives on the aspects that necessitate contemplation, they cannot serve as a substitute for an exhaustive and particularised feasibility study for a given tidal lagoon project (Gov.UK, 2021)
In summary, it is important to acknowledge that while prior feasibility analyses conducted for nuclear power plants may offer valuable perspectives on the viability of tidal lagoon initiatives, they also present certain hazards and constraints that warrant careful consideration. In order to carry out a thorough feasibility analysis for a given tidal lagoon initiative, it is imperative to take into account the pertinent technical, economic, and environmental variables that pertain to said undertaking.
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Conclusively, the investigation of the practicability of tidal lagoon technologies is imperative in order to evaluate their viability as a form of sustainable energy. The implementation of tidal lagoon initiatives holds promise in terms of generating a considerable quantity of electrical power, mitigating carbon emissions, and facilitating the shift towards a low-carbon economic model. The viability of tidal lagoon initiatives necessitates a meticulous assessment of technical, economic, and environmental considerations. (Gov.UK, 2021)
The utilisation of prior feasibility studies pertaining to nuclear power plants can serve as a valuable resource in the current inquiry, as it can offer valuable perspectives on the technical, economic, and environmental dimensions of expansive energy initiatives. While nuclear power plants and tidal lagoon projects exhibit notable differences in terms of energy generation and associated hazards, there are commonalities in the data requirements for evaluating their viability. (Sánchez-Sesma, 2019) (IEA, 2019) (NEI, 2023) (World Nuclear association , 2023)
Researchers can leverage prior feasibility studies conducted on nuclear power plants to identify pertinent factors that are applicable to tidal lagoon projects. This knowledge can then be utilised to inform their analysis. The economic viability of tidal lagoon projects can be better understood by analysing data pertaining to electricity prices, subsidies, and government incentives for nuclear power plants. The environmental feasibility of tidal lagoon projects can be informed by data pertaining to environmental impact assessments, waste management, and radiation exposure for nuclear power plants. (Sánchez-Sesma, 2019) (IEA, 2019) (NEI, 2023) (World Nuclear association , 2023)
Hence, through the execution of an all-inclusive feasibility analysis on tidal lagoon technologies and referencing prior feasibility analyses on nuclear power plants, a more profound comprehension of the potential of tidal lagoon projects as a renewable energy source can be attained, and their development can be ensured to be sustainable and responsible. (Sánchez-Sesma, 2019) (IEA, 2019) (NEI, 2023) (World Nuclear association , 2023)
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