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FROM WORLD NUCLEAR 
UNIVERSITY PRESIDENT

Nuclear electricity generation is growing globally, but it needs to grow faster if 
the world is to meet future energy demand and mitigate the effects of climate 
change. The major goal that we have set to achieve by 2050 is to generate 25% of 
global electricity with nuclear power. Challenges in the technological, regulatory, 
economic, and social levels of our industry must all be addressed to achieve this 
growth. In such an international industry, this requires strong international 
collaboration. Networking is a vital component of international collaboration, and I am 
delighted to see the central role the Networks for Nuclear Innovation has played in 

 
  
Fellows are selected to participate in the Summer Institute in part due to their 

ambition and enthusiasm for the future of nuclear. The Networks for Nuclear 
Innovation groups this year produced high quality reports with serious 
recommendations for diverse aspects of the nuclear future. Information does not 
respect national boundaries, and I anticipate that the innovative ideas generated 
during the NNI will be carried forward by the Fellows into their 39 countries. I support 
the endeavours of these future leaders, and fully believe in their future successes. 

  
Agneta Rising  
President 
World Nuclear University  
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FOREWORD 
  

This year the Summer Institute attracted 82 Fellows representing 39 countries. 
They bonded in Romania and then gathered in Switzerland, under the close 
guidance of their mentors, to intensively work on the dedicated projects of the 
programme  the Networks for Nuclear Innovation. The thematic chosen reflects 
actual aspects of nuclear industry, which are or have to be driven even more by 
innovation, to cope with the global context of climate change and accelerated 
digitalization. 

 
The Fellows developed ideas, concepts and practical solutions to promote 

innovation in their area chosen while addressing the Sustainable Development 
Goals. The presentation of their results achieved, during the closing day of the 
Summer Institute, called for reflection, adaptability and international cooperation. 
Institutional changes needed, short term, mid-term and long term perspectives, 
economical aspects and implementation ways were carefully studied by the teams. 
Some of the messages derived are captured in this brief introduction, being in the 
same time an invitation for the reader to carefully consider each of the projects 
described, engage in dialogue and disseminate the most feasible proposals.  

 
Innovative nuclear reactors, the Gen IV and the small modular reactors can be 

the ingredients of a nuclear renaissance, having increased safety capabilities and 
ability to target specific customer needs. 

In order to encourage the development of Gen IV reactors, it is needed to 
collaborate at international to consolidate the fundamental features of Gen IV design 
and simplify the process of validation.   

When communicated nuclear energy outside the industry, the Fellows 
highlighted how important is to come from the same shared values to the social and 
ethical level in order to be understood and build solid partnerships based on trust. 
This is key in gaining more acceptance for nuclear and going towards the goals of 
the Harmony programme. 

Different aspects and criteria have to be considered when assessing the 
feasibility of a nuclear project, this being the base of creating openness and support, 
as every country has its own particularities. A forum for providing technical advice on 
feasibility studies and sharing of information has been proposed by one of the teams. 

expensive and safest equipment and systems, high-performing organizations shall 
invest in their people and culture to truly achieve their vision and mission. In order to 
maintain a proper organizational environment, favourable to development and 
progress, periodical checks and assessments of the organizational health and state 
of the culture in the organization have to be performed.  

Another message strongly reinforced was that creating and maintaining a 
valuable and well prepared human capital is crucial for nuclear but has also to keep 
the pace with the technology infusing now all aspects of people's life. Organizations 
have to be aware and prepared to allocate the needed resources while having a 
sound and adaptive strategy. Governments, academia, and nuclear industry 
stakeholders can join efforts to create an internationally connected nuclear industry 
network where individuals possessing qualifications needed are much easier 
identified, as well as shortages or surpluses of particular skills.  

 
We hope that the reader will enjoy the content and find value in it. 
Yours sincerely, 
Alina Constantin 
Editor-in-Chief 
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Abstract 
Global warming is one of the main challenges to whole world and human kind. In order to 

mitigate its effects, while maintaining development, power generation through sustainable technology 
is one of the solutions. Nuclear power can provide large base load units and will help in generating 
jobs by powering big industries. To achieve this, World Nuclear Association (WNA) has suggested the 
Harmony programme as 25 % of electricity need of world in 2050 should be supplied through new 
nuclear power construction. This goal can be fulfilled by following various innovative ideas which are 
required in every field to accelerate nuclear power plant construction.  

One of the key components is conduction of feasibility studies (FS) in time bound manner. As 
per initial review finding of feasibility studies, for developed nuclear nation and newcomer countries, 
completion period of pre-feasibility study and feasibility study are varying during project execution. In 
addition, construction is getting delayed due to various regulatory issues and un-accounted reasons 
which may have been prevented through risk identification and mitigation measures during 
preparation of feasibility study.  

A comparative analysis of FS for South Korea as an expanding country and Uganda as a new 
comer country has been carried out. One of the main purposes of this study was to identify, with the 
help of innovative tools, key areas where more emphasis is needed in NPP project development. 
Furthermore, this identification helps to visualize the connection of the key areas with the 
stakeholders. Finally, an International Forum under the umbrella of already existing international 
nuclear organizations such as IAEA, WNA and OECD/NEA was proposed to support countries in key 
aspects of FS by the use of innovative tools. This forum will provide the opportunity to create and 
maintain sustainable FS network of multicultural expert team with highly knowledgeable professionals 
from nucle
young students.  

1. Introduction  

As a result of human and natural factors, different parts of the worlds have continued to 
experience the consequences of global warming [1]. To mitigate the occurrence of global climate 
change conditions, a number of countries have taken measures to adopt clean energy technologies to 
reduce on greenhouse gas emissions.  

Due to the increasing demand for clean energy, the World Nuclear Association [2] developed 
the Harmony Programme degrees Celsius scenario 



            P a g e  | 30 

 

  World Nuclear University Summer Institute       Networks for Nuclear Innovation 2019  
 

with a goal for the global nuclear industry to produce 25% of global electricity by 2050 [3].  Therefore, 
realizing the Harmony goal requires the global nuclear industry to ensure a generation of 1000 GWe 
from new nuclear capacity.  

In order to build a new nuclear power plant on schedule and in budget, a good enough (Pre) 
Feasibility Study (FS) is mandatory. However, during the activities of World Nuclear University 
Summer Institute 2019 (WNU SI 2019) Nuclear Network for Innovation (NNI), it was established that 
FS have often been carried out in a perfunctory manner and solely as a routine process. This has 
seen a number of nuclear projects fail and/or delayed in both new comer and expanding countries.  

During the WNU SI 2019 NNI, a comparative analysis of FS for South Korea as an expanding 
country and Uganda as a new comer country has been carried out and a feasible approach which 
streamlines the FS process has been developed and recommended to the developers of the nuclear 
projects.   

2. Purpose and scope of feasibility study 

In order to implement a successful nuclear project, a feasibility study is mandatory as it plays a 
critical role to communicate to stakeholders about the risks and opportunities. Therefore, it should be 
prepared based on a proactive approach, country specific and should be practical. The questions that 
were raised during pre-FS should be qualitatively answered in FS process with scientific background. 

nuclear new-built project [4]. Unlike the already made structure of feasibility study indicated in [4], the 
WNU SI 2019 NNI has identified the need for a structured and country specific feasibility study 
process. The scope of the structured made feasibility study process has been divided into four 
consecutive phases analogous to the medical examination process indicated in Figure 1. For each 
phase, there are key focus topics that cover the 15 issues indicated in IAEA report NG-T-3.3 [4] in a 

phases.   
 

 

 
 

 
A comparison between South Korea, as an expanding country and Uganda, as an emerging 

country was carried out by our working group to identify the focused areas to mitigate the risks, 
provide a better understanding of the feasibility study process in a simple and logical way and to 
guide in the allocation of the available resources during the implementation of the nuclear power 
program.  During this study, different tools were explored for identification of different risk portfolios 
based on analysis of available information related to the feasibility studies of above-mentioned two 
countries. Subsequently for each risk, different mitigation measures were also identified. The details 
are given in next section.  

First Checkup Blood pressure X-ray examination Surgery 

FIG. 1. Analogy to medical examination. 

 Electrical system analysis 
 Unit capacity and grid 

integration 
 

 Site selection 
 Environmental impact 
 Technology and fuel 

cycle 

 Licensing and authorization 
 Applicable laws, codes and 

guidelines 
 Economic analysis 
 Decommissioning and waste 

disposal 
 Emergency preparedness 
 Cogeneration 

 

 Implementation approach 
 Funding and financing 
 Human resources and training 
 Stakeholder communication 
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3. Background of two countries 

a. South Korea 

The Republic of Korea has become one of the leading industrial and technological 
superpowers. Despite relatively late adoption of nuclear energy, South Korea undertook an ambitious 
development of domestic reactor design, OPR-1000, which has been iteratively improved by the 
engineering branch of Korea Electric Power Corporation (KEPCO). Based on the national self-
reliance policy introduced in 1985, the entire supply chain of nuclear power plant development and 
licensing is now streamlined and allocated to domestic organizations. In addition, several top-tier 
universities and research institutes ensure knowledge transfer to the industry, under the framework of 
a comprehensive nuclear energy promotion plan. 

Nowadays, South Korea operates 24 nuclear reactors, which account for about 30% share of 
the total electricity mix, whilst four other reactors are under construction and more are in planning. 
After the Energy Transition Policy [5] was announced by the new Government in 2017, the key 
objective shifted to expansion of renewable energy sources (about 47 GW by 2030). The driving 
factors behind the policy are, on one hand, cutback of greenhouse gases (GHG) and particulate 
matter emissions, and on the other hand, reduction of dependency on foreign resources. 

b. Uganda 

The government of Uganda has expressed interest to develop nuclear power for electricity 
generation to meet the National Development goals for social economic transformation by 2040 [6], 
[7]. The projected energy demand by 2040 is 42,000 MW for which the energy resources have to be 
critically analysed [7]. The maximum potential that Uganda can generate, when all the available 
resources are exploited is 7,400 MW [8]. In order to meet the projected energy demand by 2040, 
nuclear energy has been identified to play a significant role in the energy mix.  

Nuclear energy being a big undertaking, it is essential for them to conduct thorough FS for 
identification of relevant infrastructure issues and subsequent decision for planning short term and 
long-term goals to resolves these issues. Currently, Uganda is concluding Phase 1 of the IAEA 
milestone approach.  

4. Results for the comparison of two countries in feasibility study 

The best method for carrying out the comparison study is the development of a risk matrix with 
a traffic light concept. The input to the visual risk matrix (Table 1) is the FS database where the 
evaluation of importance of each FS topic and subtopics is done and where risks and mitigation 
measures for each item are collected and managed. In addition, key stakeholders for each topic are 
listed in the database.  

From Table 1, for countries having mature nuclear industry technology such as South Korea [9], 
[10], there are only a few risks to consider when implementing an N-th nuclear power programme. 
With many experiences gained through nuclear program implementation, they have developed their 
technology, project management and human resources skills [11]. On the other hand, emerging 
countries in the nuclear industry have the opposite situation including several challenges. 

Summary Sheet (Table 1) has also driven us to highlight different viewpoints as below: 
1. The electric system analysis 

South Korea : How to well-control electricity demand and supply being connected to price. 
Uganda : How to overcome the absolute electricity shortage soon. 

2. The market analysis 
South Korea : How to increase energy security and green energy percentage. 
Uganda : How to establish the sustainable base load energy resource. 
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3. The economic viability analysis 
South Korea : How to promote productivity and efficiency with the best energy mix. 
Uganda : How to build up the nuclear infrastructure with optimum and best investment. 

4. The national development plan, economic 
South Korea : How to increase national wealth with NPP export expansion. 
Uganda : How to make a quantum jump in national industry through NPP. 

  How to complete nuclear technology self-reliance. 
 

TABLE 1. Comparison of main factors, risks and communication stakeholders. 

 
The high risks in South Korea are energy policy change coming from alteration of political party, 

licensing delay and public acceptance. To minimize political risks, it is needed to make a decision, not 
on governmental level, but on the level of congress or parliament. For the public acceptance, 
continuous efforts are necessary to change public perception about nuclear safety with promoting 
advantages of nuclear and good practices on radioactive waste management [12], [5]. 

The high risks for Uganda include the lack of applicable laws, codes and guidelines. The 
appropriate development of a regulator is essential for preparing guidance documents in Uganda. The 
funding and financing is a great challenge (red) for Uganda. One of the recommendations would be 
the government to get involved and support in identifying the project financing means.   

This brief analysis leads us to a good conclusion. This tool can be effectively developed for 
other countries through mutual support through an international forum. The paragraphs below are for 
explaining the general idea and modalities required for the proposed forum. 

5. International Feasibility Study Forum 

In light of the above, a critical prerequisite for the success of the Harmony programme has 
been identified in this NNI project. As demonstrated by Uganda  case, developing countries now 
experience an imminent need for base-load electricity supply in order to facilitate future growth and 
industrial development. Nuclear power may accomplish this target, while being environmentally 
friendly. 

 In order to successfully establish nuclear programmes in developing countries, knowledge 
sharing and assistance are required. In particular, in the area of Feasibility Study, which is really the 
cornerstone of any new nuclear project. This support can be effectively done by establishing an 
International Forum under the umbrella of already existing international nuclear organizations such as 
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IAEA, World Nuclear Association and OECD Nuclear Energy Agency covering the following main 
activities listed below: 

 Platform for member countries. 
 Supporting countries in key aspects of FS such us identification of risk and its 

mitigation, and effective communication with all the stakeholders by the use of the 
tools developed before. 

 Sharing of lessons learned. 
 Professional training. 
 Create and maintain sustainable FS network of multicultural expert teams with highly 

knowledgeable professionals from nuclear industries including fellows from WNU, 
ies and young students.  

6. Conclusion 

The Feasibility Study is an important tool for communication, risk management and mitigation of 
undertaking a nuclear power project and for facilitating the implementation of the harmony 
programme. Due to the increasing demand for electricity, energy security and the need to reduce on 
greenhouse emissions among others, a number of countries are embarking on nuclear power 
programmes while others are considering expanding their nuclear industry. However, the nuclear 
power programme being a complex business, adequate care must be taken to ensure that the risks 
that might significantly impact the project causing delays, increasing the cost, causing rejection of the 
programme, among others should be considered. In this study, a diagnostic approach has been 
proposed to avoid project delays, reduce on the project time and to provide timely feedback to the 
respective stakeholders. This is to ensure that the project is implemented within time schedule and for 
the 25% share of nuclear in the energy mix to be realized by 2050. A forum for providing technical 
advice on Feasibility Studies and sharing of information has been proposed in this study. Despite our 
efforts to ensure that project delays are mitigated, more attention is needed by countries to ensure 
optimization of resources during project implementation and that the right decisions are made by the 
relevant stakeholders.   
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