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ABSTRACT 

NucAdvisor is an independent private company providing advisory services, 

technical assistance and financial expertise.  Since our creation in May 

2009, NucAdvisor has worked with more than 30 emergent nuclear 

countries interested to develop their own program.  These ongoing 

contacts provide us with an unrivalled feedback on the challenges and 

difficulties faced when setting up new nuclear programs, in particular with 

regard to safety, security, environment and most importantly financing. 

Based on our work to-date, we can see that current or potential owners/ 

operators of Nuclear facilities must rely heavily on experience already in 

the industry in order to maximise their potential for success in their new 

nuclear programmes. 

Introduction 

NucAdvisor is a private and independent consulting company established (in 2009) in 

France by a group of senior executives from across the European nuclear industry. 

From our base in Paris we provide advisory services, technical assistance and 

financial expertise, as well as training for clients across the whole of the nuclear 

sector, for new entrants (countries) to the nuclear sector both for clients who are 

constructing nuclear facilities, as well as those undergoing decommissioning. 

As part of our delivery process, we draw on our extensive experience of design, 

licensing, start-up and construction of nuclear facilities, and the interfaces with 

regulatory bodies. This means that our corporate knowledge base results in the 

saving of both time and money when devising optimised solutions for our clients, as 

such we are acutely aware of the justification required and the level of external 

scrutiny on such key issues. 

As a fully independent company, NucAdvisor has no links with any government 

agency, utility or vendor, therefore providing assurance to our clients that no conflict 

of interest issues will arise. 

We are proud to be able to offer the breadth and depth of our expertise to the 

International nuclear market, and our ability to deploy some of the best qualified and 

experienced people in the industry. A core activity of NucAdvisor is to support clients 

during phases 1 and 2 of the IAEA Milestones process for the development of civil 

nuclear power, including the provision of Owners Engineer services.  The company 

provides its services around 7-main business lines, ie:  

 Nuclear Program Preparation, 

 Owners Engineer/Project Services, 

 Nuclear Finance, Economics and Audit, 

 Nuclear Technology, 

 Nuclear Safety and Regulation, 

 Decommissioning and Waste Management, and 

 Human Resources and Industrial Development. 
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Based on our work to-date, we can see that current or potential owners/operators of 

Nuclear facilities must rely heavily on experience already in the industry in order to 

maximise their potential for success in their new nuclear programmes. 

In this paper, the focus is on just 3 topics which are relevant to Nuclear new build 

programmes namely: 

 Nuclear Program Preparation, 

 Nuclear Finance, Economics and Audit, and 

 Owners Engineer/Project Services. 

In order to freely pass on key ‘Learning from Experience’ that NucAdvisor has 

gathered from various sources, and which may be of interest to the wider Nuclear 

community. 

1. A Nuclear Future 

In the last 5 years NucAdvisor has worked with more than 30 emergent nuclear 

countries interested to develop their own program. These ongoing contacts provides 

us with important feedback on the challenges and difficulties faced when setting up 

new nuclear programs and on the main drivers of Nuclear new build. 

 

Before the Fukushima accident, many countries indicated a strong interest to develop 

nuclear energy as part of their economic development programs. It is now quite 

evident that the expected Nuclear Renaissance has not really taken off; despite the 

ongoing impact of Fukushima, the continued application of stringent controls, specific 

to nuclear generation e.g. safety, security, and environment, as well as ongoing 

problems of financing new programmes, the expansion of renewable energies, and 

the development of new fossil generation have changed the landscape for the 

foreseeable future. 

If we take a moment to review where we are and where we came from since the 

origin of the civil nuclear program we can see there are some 435 reactors currently 

in operation around the world (see Fig 1). 

With a peak in completed projects in the mid-1980s, immediately prior to the 

Chernobyl accident (in April 1986), this resulted in a wide-spread moratorium on 

Nuclear power, which was just starting to recover into the ‘Nuclear Renaissance’ 

which was then nipped-in-the-bud by the Asian Tsunami (of March 2011), and the 
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subsequent Fukushima catastrophe. Nevertheless, some 28 units have been 

connected to the grid in the last 5 years, with many more to come. 

In the Research world the best times were to be seen in the 1960’s (when the Safari 

reactor was commissioned in South Africa), however, since then, and despite a need 

for their services there has been a gradual decline in new facilities being constructed, 

with only 5 reactors being opened in the last 5 years. 

The situation today with those 435 operational units sees the USA vying with Europe 

for equal top-spot operating approximately 30% of the global units each. This is 

about to change radically, due to a combined effect of new units being built in Asia 

(China accounts for 36 of the total 68 Units under construction), and the effects of 

early closure and end-of-life decommissioning across Europe as well as many states 

of America due to the poor economics of nuclear power.  

There is currently a plethora of new designs to choose from on the Nuclear market, 

making the right choice is a tough decision for both new and existing nuclear 

operators alike. Each of these designs offers either innovative or at least 

consolidation of design features, as well as a variable power outputs, enough to 

satisfy the performance on any national grid system.  It is therefore likely that many 

new multi-reactor nuclear programmes could be made up of two or more 

technologies from differing vendors.  

 

Regardless of the vendor or technology, all of the current nuclear construction 

projects want to be on a strict timeline (as shown in Fig 2).  However, for some ‘first 

of a kind’ (FOAK) projects, it is proving difficult to stay on schedule. As can be seen, 

before any construction work is undertaken, there is a great deal of other work to be 

completed to ensure the project goes ahead with a sound basis. Tasks such as: 

 Feasibility, siting and localization studies, 

 Selection of Owner Engineer and Technology contractors, 

 As well as a myriad of licensing issues to comply with national legislation and 

international safeguards.  

 

Need to be completed with real work only starting in year 3 or 4. A number of 

current programmes are taking longer than expected to pass through these initial 

steps due to issues on finance, vendor selection, or problems associated with state-

aid. 

 

Figure 2: Typical timeline for a new nuclear power project 
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IAEA milestones, are they still relevant? 

A core activity of NucAdvisor is to support clients during phases 1 and 2 of the IAEA 

Milestones process for the development of civil nuclear power.  It is an 

understatement to say that launching a nuclear power program is a major 

commitment for a country which has to be carefully planned for, as it requires huge 

resources investments, and involves many stakeholders. 

The IAEA has developed (in 2007) a guideline document (“Milestones in the 

Development of a National Infra-structure for Nuclear Power” No. NG-G-3.1) to help 

new nuclear countries work in a systematic way in establishing their nuclear 

programme.  The process is well known, being composed of 3-major phases of 

development for the new nuclear program. 

Phase 1 is seen as being a political step, dealing with issues of non-proliferation and 

agreements with neighbouring countries, whilst Phase 2 is key, with work moving 

from theory into practice (ie site selection, vendor selection, and financing), and 

Phase 3 being the construction and commissioning. The completion of each of these 

phases is marked by a specific Milestone. 

The IAEA milestones document is now 8 years old, and was due to be re-issued last 

year. We now understand it is scheduled for publication mid-2015 (ie before the 

IAEA General Conference in September). We expect the new revision to incorporate 

amendments due to: 

 Difficulties for the countries to finance new NPP programmes: Given the 

uncertainties in a new Nuclear program, raising finance since the global crisis, 

either from national means or international loans is a key issue, with a 

number of other schemes, such as vendor co-investment and BOO (Build-

Own-Operate) models. 

 Vendor competition has increased: There are many differing designs, from a 

number of vendors currently in the market-place. 

 Strategic energy environment has changed: Assumptions were made on how 

countries would introduce nuclear power based on past experience as it was in 

2007, but the situation is now different. 

 Reactor technology may be selected without competition: It was also assumed 

in 2007 that countries would likely use a competitive bidding process and did 

not anticipate the use of direct negotiations (via inter-governmental 

agreements) or the use of alternative ownership arrangements such as BOO. 

 The emergence of Small Modular Reactors: SMRs will surely change the 

prospects for new nuclear generation, and therefore need to be considered 

sooner or later by the IAEA. In particular with the advent of transportable 

NPPs [ie Flexblue (FR) & Akedemik Lomonosov (RU)]. 

 Lessons learned from Fukushima:  Implementation of the IAEA Action Plan on 

Nuclear Safety (June 2011), in particular, Action 8, implementing the 

Integrated Nuclear Infrastructure Reviews (INIR). 

Launching a nuclear power program is a major commitment for a country; it has to 

be carefully planned as it requires huge resource investments and involves many 

stakeholders: the Government, regulatory bodies, electric utilities, grid operators, 

research institutes, universities and the public.  A Nuclear Programme is therefore a 

long-term National commitment, ie 

 5 - 10 years to prepare the programme, 

 5 - 7 years to construct, 

 30 - 60 years of operation, and 

 100+ years to manage the waste 
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It is also a long-term international commitment, with respect to cross-border 

obligations, Security & safeguards, Emergency response and Liabilities. Before 

embarking on such a commitment a number of questions have to be addressed, 

namely: 

 Do I have the people? 

 Where can I find the money? 

 Is there public/Government support for a nuclear programme? 

 What will we do with the waste? 

 Is there a suitable Reactor technology? 

 What is the best location? 

 How do I get fuel, and spare parts? 

 Is this going to create local employment? 

The answers to these questions have therefore a long-term impact on a nation’s 

resources, finances and international status. 

2. Nuclear Finance, Economics and Audit 

It is fair to say that the cost of nuclear projects has significantly increased over the 

past years, due to more stringent safety and quality requirements, safer designs, and 

higher construction costs. 

After 50 years of operating Nuclear Power Plants, there is now a huge quantity of in-

formation on the ‘Cost of Producing Electricity with Nuclear Energy’. This data comes 

from several reliable international organizations (EPRI, AIEA, WNA…), from Inde-

pendent National and Governmental agencies (French Accounting Authority, NAO UK 

etc), and the official publications of utilities accounting is also a precious source of in-

formation on nuclear economics. 

NucAdvisor experts have used all these sources to create an up-to-date database to 

give a vision of the cost of projects under construction and their estimated final 

costs. Thus allowing us to analyse the deviation between initial projections and final 

outturn. 

One of the main topics concerning Nuclear Energy are its associated costs that are 

hotly debated and considered to be “out of control” by Nuclear opponents. But the 

reality is that Nuclear Energy is still today one of the most cost-effective energy 

sources available, and projections show that Nuclear will remain competitive in the 

decades to come (except situations where a country has access to “cheap” fossil fuels 

e.g. shale gas in USA, or crude oil in Middle East…). Fig 3 shows the estimated LCOE: 

Levelized Cost of Electricity (LCOE) in 2019 in the USA for various energy sources.  

Nuclear Energy is competitive with fossil fuels & renewable for several reasons: 

1. Cost Predictability: The Nuclear cost structure enables an easy cost projection, 

lifetime operating expenses are minimal compared to the initial investment, thus 

the project cost is almost completely independent of the fuel cost. 

2. Availability factor: Nuclear Energy can be used as a “reliable base energy” with-

out any connection to the international energy market. 

3. Clean Energy: In a world where global warming is continually discussed, and CO2 

taxation is being implemented in several countries, which leads to an increase in 

the total cost to other energy producers making nuclear even more cost-effective. 

The main cost of electricity from nuclear means is primarily during the construction 

of the facility. Thus it explains the importance of the construction phase, representing 

more than 60% of the LCOE for Nuclear Energy. The fuel part of the LCOE is only a 

few percent of the LCOE whereas for gas or coal plants it ranges from 30 to 60%. 

The construction phase is therefore critical to the success of the project, as can be 

seen by the spiralling costs due to delays in the current new build programmes.  
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Several other parameters can also affects the total cost of a nuclear program, so a 

key element for success is a good preparation (for the country), in terms of man-

power, infrastructure, and industry. The technology selected for the nuclear program 

will also have an impact on the total cost, due to the design requirements differing 

from one technology to the other. No comparison has been done between Gen III 

technologies on the market, but compared to Gen II the cost has almost doubled, 

(this increase can be explained by design upgrades). 

The size of the nuclear program also has an impact on the final cost of individual 

units; depending on the number of units under construction at the same time, the to-

tal number of units, and the timeline to be followed. These knock-on effects must be 

taken into consideration, to enable the industry to increase its learning from experi-

ence from each new unit being commissioned.  

Localization also has a consequent impact on the total cost of a nuclear program, as 

long as the local industry is heavily involved in the national program from the begin-

ning. But a balance has to be found between producing components locally and im-

porting them, (because of the risk of local failure, by inexperienced companies), this 

risk has to be considered by the Government early on in the project. 

 

3. The Rise of the Owners Engineer 

As more companies down-size and outsource key “in-house” expertise, certain skill-

gaps need to be filled.  Since the late 1990’s this has led to the rise in the major 

project sector of EPC contractors, and Owner Engineer service providers.  Work that 

may have typically been self-delivered by large companies (across all sectors), is 

now routinely done by 3rd-party providers. 

An Owner’s Engineer can therefore be a key management tool to control the number 

of overall contracts on a large, complex project and to provide an independent voice 

that represents the owner. The most basic definition of an owner’s engineer is 

someone or, more commonly, a team of experts that serves as an independent 

advocate for the owner. 

Whilst some project owners choose to perform their own initial conceptual design, 

cost estimating, and scheduling, before hiring any outside help. However, an owner’s 

engineer who is involved from the outset can help develop a project, its execution 

plan and a successful contracting strategy, with the owner benefitting from having a 

partner who is intimately familiar with all aspects of the project as the work 

progresses.  

Laying the groundwork with the aid of an owner’s engineer can help the owner 

identify opportunities that may otherwise be overlooked while avoiding or minimizing 
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risks. Having this support on board early can therefore make a difference that lasts 

throughout the life of a project, even after commissioning and start-up.  

Developing a detailed project scope definition at the outset can keep a project on 

track, just as failure to properly develop one can lower a project’s odds of successful 

completion. By carefully defining the project size, location, technology selection, 

configuration, scope, interfaces, and schedule, an owner’s engineer who is brought in 

when a project is still in the conceptual stage can help turn it into reality. The Owners 

Engineer can: 

 Reduce overall project risk, 

 Ensures deliverables are in-line with requirements, 

 Control project cost (i.e. capital, operation and maintenance), 

 Optimise the design to maximize ‘return on investment’ (RoI), and 

 Deliver savings through optimized project controls & planning. 

A renewed interest in Research 

Whilst there have been only 5 new Research Reactors commissioned in the last 5 

years, there is a resurgence of interest with at least 6 new facilities from Argentina to 

Saudi Arabia and Korea to the Netherlands, currently in advanced planning stages 

intended to replace current ageing facilities, and boosting the supply of medical 

isotopes. These reactors would be used for a variety of purposes including:  

 material/fuel test experiments,  

 isotope production,  

 testing for naval propulsion, 

 neutron scattering, transmutation and 

 personnel training for new civil nuclear programmes. 

Given the background of our senior team, NucAdvisor is rightly considered to be an 

expert in all aspects of Research Reactor design, construction and operation.  To 

reinforce this NucAdvisor was awarded (in 2012) the leadership of the owners 

engineer project in Jordan (in partnership with Ingerop). To oversee the 

implementation of the Jordan Atomic Energy Commissions’ JRTR project.  

As Owner’s Engineer in Jordan we strive to operate as a seamless extension of the 

client organization (i.e. JAEC), providing the personnel and tools needed to overview 

and support the owner in all technical and administrative issues related to the 

project.  The project reached its half-way stage in June 2014, with the construction 

phase over, and hardware installation and commissioning now in progress.  The 

project is on-track for a successful conclusion in 2016. 

4. Summary 

NucAdvisor works across the whole spectrum of the nuclear industry, and across 

many countries, we therefore offer an experienced & independent viewpoint on all 

nuclear related issues; unconnected to any particular vendor. 

At all times clients have access to our unrivalled professional network of major 

utilities, international institutions, national regulators and corporate banks, without 

the need for exclusive agreements with any of those organisations. 

Our value proposition lies in our ability, as a nuclear industry consultant, to pro-

actively, innovatively and cost effectively manage the delivery of work packages to 

meet the stringent quality requirements demanded by clients in today’s nuclear 

market. 


